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INTRODUCTION.

The ninth, tenth and eleventh books of the Srtillery Course
deal with the firing of & gun, a troop and a battery.

In the scientific development of these problems, an honoured
place belongs to Russians and particularly to Soviet artillerymen.

As far back as the nineteenth century Russian scientist-
artillerymen Zabudski and Mayevski worked out in deteil the problems
of external bellistics. On the basis of this work the rules of
artillery fire were firmt laid down, scientifically based on the
theory of probability and the theory of error. By that time both
these sciences had reached & high level of development thanks to the
work of Russian mathematicians: Chebyshev and Markow.

ul
Prior to the Russo-Jepanese war field artillery fired exclusively
from open positions. During the Russo-Japasnese war the greater :
part of artillery began teking up covered positions.

Russian artillery officers Paschenko, Gobyato, Belyayev,
Shikhlinski and others first developed the rules for preparing data
in congunction with the use of the theodolite (director) and the
rules for firing from closed positions, using the coefficient of
range and the director.

Although Russian artillery wes in a leeding position even in
the first world war, Russian ertillerymen nevertheless had not had
time to work out a number of very important problems connected with
the firing of moderm artillery.

Soviet lend artillery inherited from the o0ld army the Rules fir
Firing published in 1917; which were a copy of the Rules for Firing
of 1911. These were in point of fact merely rules for ranging by
observation. It is true, these rules were worked out and based
theorticelly on most exhaustively worked out detail.

However, the wealth of experience accumuleted by Russian
ertillerymen during the first world war was not reflected in the .
Rules for Firing of 1917 and the tesk of drawing up & balance sheet
end of extracting deductions from the experiences of the first world
war fell to the Soviet Artillerymen.

Amongst the problems which required the most urgent attention
was in the first place the metter of firing without ranging or with
limi ted ranging. The repid growah during the first world war in
the strength of ertillery and the resultant heavy distribution of
ertillery to formetions required the development of methods of firing
which allowed firing without each troop having to range on all the
tergets allotted. To thegg method mis b be linked the full
artillery prepafion on the aﬁiﬁi:&:ﬁiii,the switch of fire from land
and eir bursts and the employment of renging guns.

In the Rules for Firing 1917, there were likewise no instructions’
on firing at invisidle targets and in particular counter battery fire.
At the same time an advance even then could not succeed without the
neutralization of enemy batteries, without striking at reserves not
visible from the ground and without seriously disrupting the work of
the enemy's staff and reer sarvices.

The method of striking other targets was then not yet worked out;’
in the Rulea for Firing 1917, no mention is made either of the order
of fire or of the rate of expenditure of ammunition when firing at
one or another type of target.

Already in the course of the first world war wide use was mede
of special types of shell: smoke, incendiary, illuminating. 3But
the rules for firing these shell had not been worked out.

No rules existed for OT shooting, firing in mountainous terrain,
ranging by measured deflections etc.,

All the directions coptained in the Bules for Firing 1917,
dealt with troops and firing by batteries and higher formations wes
not touched upon. :

This by no means exhausted list of importent problems of firing
th=t had not been worked out by the end of the first world wer shows
the meynitude of the task facing Soviet ertillerymen. In fact it
weg necessary to tackle afresh all questions releting to the prep -
eration for and the control of fire in the conditions of modern ¥ar=
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Those engaged in work on these problems were in the first
instance the Artillery Firing and Tecticel Committee, the Artillery

Acedemy end the Senior School for Artillery Officers. But the
development of the methods of firing was not limited to the narrow
oircle of specislists working in the ebove mentioned scientific
artillery centres - the most active part in the development of the
theory of fire and in the experimental work was pleyed by many
regimentel artillery officers. They put forward their theories
through the pages of militery journals and sent their idees to the
The Firing tactical Committee. A consideresble number of these
suggestions were of very great value: 1In them were brought forwerd
compietely new and original methods of preparation of original gun
date, of renging and firing for effect and many improvements to
previously worked out methods.

With regard to some of the methods of preparing gun date &nd
of firing it is difficult to find the author: an idea submitted by
one officer was immediately seized upon by meny others, who by their
contributions mrkedly improved the method suggested in the first
instence. The result of such fruitful collective effort and tne
determindd endeavours of meny enthusiasts of the art of artillery,
the suggested method finally crystslized itself, took shape in tke
most practicel form, was accepted into Soviet artillery practice aad
was included in tke current edition of Rules for Firing.

The Soviet Army worked out, theorg#tically estsblished and
checked by meny experiments and finally entered up in the Fubs for
Firing meny methods of ranging by measured deflections, the switching
of fire from & map, bringing effective fire down on invisible targetg
end in particuler the neutralizetion end destruction of enemy betieries,
rules for anti tank fire, close support &f infentry and tenks in the
attack, rules for firing in mounteinous terrein, shooting with &
large displecement angle end rules for firing with limited and full
preparation of basic gun data.

During the seme period much experimentel work was done: the rate
of fire of guns was investigated, the frsgmentetion action of shells,
the most sdvantageous grouping of shells in & given area =nd many other
metters were deslt with.

As the science of artillery fire developed so the Rules for
Piring were published. The edditions of 1924, 21, 24 end 39 rellected
the continuous improvement in the Scviet ertillery methods of firirg;
dpring the same reriod new text books were coxpiled on artillery firing.

By the beginning of the Greet Fotherlend Var the Soviet army
Possessed artillery which held first place amcngst the srmies of the
;go;e world, in the sphere of the scientific development of artillery

ré,

Soviet ertillery possessed fully up to dete, scientificallybe sed
Rules for Firing, the ma jority of these having beern put to the test
experimentally on the ranges.

The artillery of the Soviet army, thenks to the exceptionsl
efforts of Comrade Stelin, wes by this tine equipred with the most
modern types of weapons and instruments.

Guided by the directions of Comrede Stalin, the ocldest Scviet
artillerym.n.managed to train & large numter of young officers who
magtered, to a very high degree, the art of amillery fire.

In the course of the Great Patherlend Var the scientific
correctuess and the practical fecsibility of =11 the principles of the
Rules for Firing were checked and confirmed; the war likewise confir-
med the superiority of our artillery armerent over the armement of the
enemy. The war also proved that Soviet artillerymen pessesse vost
knowledge and have 2 grecter mestery of the ert of firing es compsred
with the army of our eneny .

As & result, Soviet ertillery passed with honours the greetest
tests set by the war and fully justified Comrede Stelin's definition:
"Artillery is the main striking force of the Red Arny".

In the course of the war, Soviet trtillerymen contimied to perfect
the previously creeted methods of firing and et the seme time worked
to produce new ones. The basic factors which determined the direction
of development of the metiods of ertillery fire during the Greet
Patherland Wer were: .

1) the use by the enemy of lerge numbers of tenks with an incresase,
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and new type of armament;

2) the grect overall increzse in the numbers of our artillery and
the increzse in the distribution of ertillery to other formations,
perticularly in break-through sectors;

3) the unprecedented size end scope of sdvancing operations end the
speed of advance of our troops in the move forweard.

The great achievemente of our artillery s compared with the
artillexry of other ermies taking pert in the war was the fact that
thaks to our correct approach to the problems of firing on tenks a
great deal of thought was given to this matter before the wer. Var
did not cetch the Soviet artilleryman unprepasred and Germen tenks
suffered enormous, irreplaceeble logses as a result of. our artillery's
eccurcte fire.

The very heevy concentration of artillery on & breek-through
gsector (200 and more guns to 2 kilometer of front), the wide front and
the depth of advence linked with high speed of movement forced a
revigsion to be made in the existing methods of directing fire.

To achieve operational and tecticel surprise it was necessary to
cut down considerably the length of artillery preparetion as compared
wlth the first world war.

Under these conditions of werfare the Soviet artillerymen were
faced with the following problems:

detailed development and prgctical application of methods of

pPeparation which 2llow the simulteneous direction of fire frcm

& large number of guns, either without ranging or with a short-

ened form of renging;

the development of the technique of directing the fire of large

artillery coneentrations, taking into account the necessity to

be able to concentrate the fire of several batteries and some-

tiues of severel regicents on to one target;

the development and application of speeded up methods of prep-

aration for the opening of directed fire.effectivdy asgainst

targets deep within the énemy's defence immediately after a

breek through of the enemy's forward positions;

the development and application of methods of close support for

tacks end infantry.

Soviet artillerymen skilfully solved all these problems..

The spectaculer success of most offensives was to a large extent
guerenteed by the effective directed massed fire of Soviet artillery,

& icct Irepisiityy underlined in the orders of the day of the Commander
in Chief, Comrade Ste=lin. )

The vast experience geined during the Great Fatherland Var in the
realus of artillery firing was reflected in the "Rules for Firing 1942
and_to e mich greater extent in the Rules for Firing 1945. But
during the short period of time which has elepsed since the end of the
Great-Fatheyland Viar the problem of studying the wealth of expefience
relating to questions of artillery fire could be only be solved in part.

Soyiet artillerymen continue to labour towsrds their goal of
extracting vslge from ti.e experiences of wer and on e basis of anzlysis
of results, meking use of the letest scientific developments to perfect

furthgr the methods of firing end to apply them skilfully in their
precticel work.
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Céagter i. ‘

BANGING BY OBSERVATION OF FIRE.

1. [The Task and General Plan of Ranging. e s et
: [ IR B ER TR TR Y ERE = P e

. The preparation of the initial setting which precedes all forms
of firing is always subject to error which cannot be fully eliminated
but mey only be lessened by the employment of more accurate/of prep-
aration. As a result firing on settings atteined through the prep-
atation does not guarantee the coincidence/the mean point of impact
with the target or even its proximity to it, and therefore does not
guarantee the destruction of the terget. The most advantageous

getting for the Qestruction of the target is determined during the

process of shooting. This phase of shooting is cmlled renging.
The object of ranging is therefore the determination of the

error in the working out of the initial setting and the introduction
on this bagis of corrections, which guerantee the destruction of the
terget. L L T TREAD YR AT PR TR WA L

- If the observer could mdasure the correction needed for line then
the determining of the correction necegsary to bring the meen point
of impact to coincide with the target would not present any very great
difficulty, and the problem of ranging would be solved comparatively
simply. -In practice under certain conditions, such a method of
ranging is employed (see Book 10, Course of Artillery, "Renging by

measureqd deflection"). -

“Hovever, the employment of this method is not elweys possible

 as the measurement of the lateral error rcquires & corresponding
organization of fire end the availsbility of definite recce and
‘observation resources. Therefore, in cases where the sitnation

(time, availeble observation and communication resources etc., ) dees
not ellow for the measurement of the leteral error, eanother method

of ranging is employed, by observing the bursts. Zmploying this
type of ranging, the observer measures from his position the lateral
¢eviation of the burst from the line of observation, end only
determines the sign of error in range, without measuring its size,
i.,e., detérmines whether the burst has occurred on this side or on
the fer side of the target, (plus or minus). Heving made his
observation for range (plus or minus) the observer makes & correction
for range for the next ®#® rounds, gradaelly bringing the bursts
closer to the target. The process of bring the bursts closer to the
target is accomplished by means of bracketting the terget, i.e., the
discovering of such settings on the sights whereby one results in a
rinus and the other in a plus, and of further halving of “the echieved

~bragket. In this case it is possible to determine the position of

the burst from the point of view of range, thet is to determine plus

cor minmas, generally spesking only if the bursts are aleng the line of

observetion, i.e., the line observer - tsrcet.

Therefore, renging for renge is &s & rule cerried cut siml-
teneously with ranging for line.

If there were no dispersel of the rcunds or if the zone of the
gun were so gmell thet the dispersal could be ignored, then the
narrowing of the bracket would be limited exclusively by the acecuracy
of the sighting mechenism end the subsequent helving of the treckedt
would bring the meen point of impsct to the tasrret. The existence
of dispersal of rounds intrcduces zeteriel slterations into the rlen
of ranging, as with the apyrosci c¢f the mecn point of impect to the
target, there develops the probebility of getting plusses st ¢ minus
renge and minuses at a plus renge.

Pig 1. czption. Getting bracket hi(-) and ho(+)

A an example in fig 1 it is shown thet both mean pointa of
impect, one corresponding tc the setting hy and the other tn the
setting hg are minus in relation to the target. - .

If the round fired with the setting h] busts on the point pynnd
the round fired with the setting ho bursts on the point P¢ (within
the limits of dispersal) then the observer on the basis of the
observations (minus with setting ki end plias with setting hed will
consider the brecket £s having been echiceved ond for farther shooting
will give the setting he, Thus owing to the influence of tae aigpersal
of rounds , the subsequent course of renging will be such a3 to render |
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firmed, i.e.,
‘bracket wag obteined, . :
We thus have the following system of ranging by observation.

The first round is fired with sight settings determined as & result

of preparation of basic data, Having obtained observation for range,
the setting (2nd 1if necessary of the dial
gight) with g the terget. It is obvious
thet the width of the Tirst bracket will depend on the accuracy of
the initiel calculation. The more accurate the initial calculations
ere, the less likely is there to be an error in renge snd consequently
the first bracket will be speller.
. The Wracket so obtained must be helved several times.
perfectly obvious that the size of the last b
the dispersal of rounds. The greater the di
Will be the size of the last brecket.
is verified, i.e., the rounds forming th
o identical results are obtained at ei
is followed by fire for effect.
... In the above plan of ranging, it i
- theorgétical pro@f of the following points:
&) ranging for line; the getting and kee
the line of observation;

It is
racket will depend on
spersal, the greater
The last bracket obtained

e bracket are repeated until
ther end of the bracket, thig

8 necessary to give

ping of the bursts on

b) width of the first bracket under various methods of data
Preparation;
¢) reducing the bracket; determine how meny times it is necessary
to halve the bracket and whet must be the size of the last
j ‘ “bracket;
; d) the confirmetion of the extremities of the bracket; to
l ‘determine which bracket is to be confirmed and how many signs
] .~ there must be on esch extremity; .
} %)m 0l¢e of the sight setting for going over to fire for effect

s ler. obtaining & brack
and minmuses at the seme
Bging by observation does
A..0r preparetion for fire

et or a contrad
sight setting)

not require any very special org-
3 neither does it require

For this reason it mey be emppoyed

iction (i.e. plusses

Ranging requires
A1l doubtful observations
The smoke of the burst
To follow the
event of there being a
i when the smoke may
an indication.

th the same charge
in ranging

wRing ST
Ranging for Line.
. Ranging for line, which is cs
ranging for range, consists of;
a Ctorrecting the
concentration of remain

._In‘correcting the ran

?.H‘

rried out siﬁultaneously with

direction of tﬁe ranging gun;
ing guns.

burst from the 1i

OProsite directic
multiplied if nec
line is carried o

n
dlel sight and the

ut until the bursts are bro

ging gun for line,
e of observation is measure

troop - (gun) is.ordered to
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observation or sqfficiently close to it to permit of observation of
the signs for range. In all subseguent elterations of the sight
settings for range, the setting of the dial sight is altered in the
corresponding direction by one unit, with the object of keeping the
bursts on the line of observation. e o

In altering the dial sight the lateral deflection of the
preceding rounds is taken into account at the same time. o ;
Jerge latersl deflections from the target are as a rule measured
with less accuracy then smell deviations. This is first of all
explained by the fact that in the case of a large lateral deflection
from the line of obgervation the burst mey not be within the field
.of vision of the aid to observation. As & result the Purst will be
observed late and during that time the smoke of the burst mey be
carried ewey by the wind and the measurement of the deflection will
be made not from the point where the burst occurred. In addition
- the measuring of large deflections by means of such apparatus as
field glasses is done with relatively small accuracy because it is
necesgary to measure in turn several angles between intermediate
points on the ground and this introduces fresh errors. Finally
‘mltiplying the measured deflection by the coefficient of distance
calculated always on & nearer point, an error is introduced, the
greater the deflection, the greater the erpor.

The rules for correcting for line arrived, taking into account
the relative accuracy of the measurement of the lateral d8flections
depending on their size, are as follows. S

~The correction for line of more than 0,20 it is permissidble for-
the sake of simplicity to express in round figures: up to five
] Qivisions of the dial aight in the case of a correction not exceeding
} /ten  1.00 and up to/@#9® divisions of the dial sight in the case of & v
w corrdction of over 1.00.

Correction for line of less than 0.20 is made to an accuracy o
one division of the dial sight. e e e e

“In correcting for line the deflection of an isolated burst is
teken as the deflection of the meen point of burst, the position of
which in actual fact does not correspond with the position of that
burst. As a result of this an error appears which is the result of
the dispersal of rounds and the angle error of measurement.

F"l The mean angle error of the measurement of deflection of bursts
" depends on the conditions for observetion, the size.of the burst, the
degree of treining of the observer, the size of the deflection itself
and the type of apparatus which is used for meaguring. Under-
‘moderate conditions, (and not very great deflections of bursts from
- -—--the target) this error may be teken &as being one 1o two divisions . of - |-
-~ - the dial sight when measuring the deflection with "donkey's ears" ~~ |.
, end two to three divisions of the dial sight when measuring by means - |
of binoculers. e e e £ i o R
The error due to dispersal of the rounds varies according to the
‘ displacement of the observation post. In the cese of observation
/of along the line/M® fire the length of the 100% zone does not affect
the determing of the lateral deflection from the line of observation
of the meen point of impact. In this case only the lateral deZlection
is of importance, chargcterized by the size of Vb (8F ), which for
our guns is from one half to ome division of the dial sight, In the
case of the OP not being on the line gun - target, the mean lateral
deflection from the line of observation (fig 2) will be considerabjy
greater than Vb (8§ ), . .
Fig.2. caption. Determing the size of the mean lateral deflection
from the line of observation. e S

i R e

“Iine ., iér
gun-target g o

¢§i¥? -
Prom the theory of errors it is known that the s§uare of defiection

.4 is e%ual to the sum of the squares of the projections in this
‘direction of Vd (83 ) and Vb(B4) i.e. L S

A BV eor (02 p) 4B 0 |
where Kis the angle formed by the line OP-target with line gun-target.
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| In the event of the OP being on the line gun - target, thet'is if

the line of observation coincides with the line of target, then the
~englexX = zero and consequently d =BS. o
.Let us work out by the formula above the extent of 4 for the

‘various positions of the observer, taking the anglesdo: to be equal
to: 0, 1,00, 2,00, 3.00, 5.00, and 7.00. Iet us take the range
ag being equal to 4 kilometers and corresponding to this range BA
equels 20 m and B§ equals 2m. i
- The results of the celculations are given in the table below.

(table 1). h e
lg . B : ) ERSE 4 SR ET L M e BESENTEE LR ’—:;—;a’z:éﬂ :»;-a"&takb‘]:e 1.
P' - Angle of obgervation. 0 1.00 5.00 . .7.00,

Nean deflection in m. 21 2.9
[ RETIREERES S SONE 5 1_‘.;:\:‘1 .< ‘~ :" i ‘, B

We therefore see that the accuracy of corr
depends also on the angle of observation i.e., on the angle of
displacement. ~The greater the displacement, the more the dispersal
of the rounds has effect. In the case of the OP being close to the
line gun target the correction error due to displacement will be
small and the basic error is the error in measuring the deflection
itself. Ag shown sbove, the mean error of measuring the angle of
deflection by means of binoculars is equel to two to three divisions
on the dial gight. In the case of congidersble displacement, it is
neced.”fy“td‘také;info account the error due to_the dispersal of
rounds, .

T T R e RS S e e
"On this basis the following rules for corrections for line are
given: in firing on narrow targets with the OP close to the line
‘gun - target the correction of less than .03 and in the case of =

isplacement, less than .05 are introduced after obtaining not less
than two observations. In firing on wide targets minor corrections
should not be introduced as in the case of small deflections the
bursts will not fall outside the target area; +the introduction of
minor corrections will only result in excessive losg of time. . ;
When ranging troops, in addition to correcting the ranging gun.
for line it is also necessary to concentrate the remaining guns.

- There are the following types of concentrations:

&) concentrated, when all the guns are directed at one point; the

-practical width of the fan must not exceed eight B6 of one gun.
b)  Effective copcentration, when the distance between the bursts is

~roughly equal to the width of the effectiveness of burst of

in‘.a LR sk B I:yomds: R o e T A S o R PR e i, B R S g e ]
In firing with a fragmentation fuze or with ricochets, likewise

with HE shell, the distances between bursts mast be. roughly equal.

For shells of 76mm calibre and 82mm MOT4BT.e. © eu. o, 30 m,
" " K g'lo?mm " . " 107m " LN ] L X} LN ] 40 m
:: ': 1"122111111 " . " 120m " ee LY LI ) 50 m
. ! o ;'15.?,&1&1 ',‘_,‘ £y s ,", PR NN N X _eae GO,m E,
¢) Contrected, according to width of target, when the width of the '
fan (and congequently the width of the target) is less than the
-width of the fan for effective concentration. .
d) Distribution of fire, of individuel guns on to verious points of {
the target. SRR

P"k Concentration consists of giving the fan a width corresponding
© %o the width end the nature of the target and is carried out on the
basis of measuring lateral deflections of bursts., e
. If the displacement is less than 0,3  then the concentration
of the fan is carried out as a rule by means of concentration or
distribution of fire or by correcting every gun for line.
Lxample 1. . . S . . -,
Fire is carried out by & 122 mm howitzer troop with shells with
fragmentetion fuzes; [JX= 2km; 4 = 5 km; with a correct direction
given to the ranging (right) gun, the distances between bursts . . .
nmeagured from the OP were as follows: ; \
Approved For Release 2000/08/17 : CIA-RDP
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- position, as shown by the divisions on the dial sight, will be equal to

Example 2.

>'=O.6, then the turns for each gun will be as follows: ot

89 bg;ng on the same line, the burstmy 2, to the right of burst 1

" pos
with”HE shell and with such ge .s of the elevation and fuze as

“target in relation to the gun or the plotting of the target an e i

" mep, then one observer ma/ plot the target és belng 8t point A, enothér

=8=

between the first and second bursts - 0.10
between the second and third bursts - 0,0a,
between the third and fourth bursts - O.1l.
It is necessary to concentrate the guns to "effective concentration".

Since Ky = %? =04, then1he intervals between bursts  for the gun

right - 0.04, middle - 0403 and left - 0.04.
The 1ntervals between bursts in the spread “of ‘an "effective

concentration" mst be equal t0 50 meters, which with a rangeﬂf =5km
will be 0+10. s S e
For the aigplification of the Te-ar: gément of’ the spread “the
intervals arrived at mey be taken as being equal, being 0.04.
Consequently to obtain the spread for an "effective concentration"
the order is given: "Divide the fire from the right, 0.06".

[N

S e s

‘dx = 2,400 meters, A = 4,000 meters. The frontal dimension of
the target and deflection of bursts from the right hand edge, measured
from the OP are given in fig 3. It is necegsary re-arrange the
pattern of the spread according to the width of the target.

"To re-arrange the pattern of the spread by brlnging together or
by dividing the fire is not possible in this instence as the pattern
1s crogsed with unequal intervals between bursts. ;

Fig 3. The posltlon of the spread of bursts in relation to;the target
Note: in diagrem P stands for burst.

It is pecessary to correct each gun for iine.  Since Ky = Ax

first gun - 22 x 0.6 = 13..... .. Left O«13;
R COIld bM"(u5 + ]O)O 6 271.-.. R Ileft 0-27' .
: ,”tqu cee  ees  ses _ see o without correctzon,

urtghgunQ(es SO)Oﬁgiwm 20.};:... Right 0-20.
“hen e large displacement angle exists which exceeds Oe3 as , '
the concentxatlon of the spread of bursts is not undertaken by the

observer himself but by an observer placed closer to the line of fire
or by the troop commander.

This ig explelned by the fact that “due _to the spread of the
bursts in range it is not possible to judge the correctness of the
concentration when observlng from a point on the flank.

As an example, in fig 4 is given a correctly spaced concentreton
but to the observer, placed to the right of the line of fir because

of the spread for range the bursts of the first and third,w 11 appear

ght of bursts‘l and 3.

t a'perfectly unders tangaple tnat to correet“theut éattern;;mmhn
eggtration by observation from a point on the flank is

ixre v g 1
era one or two rounds of troop fire

to make the burgts visible f}om e gun position, end heving measured
the intervals, order such corrections to the guns as will give the
desired concentration (according to directions from observer). In this
igsta%ce the range should be roughly the same as the range to the

rge

3. . Determination of Target.

Pire is always preceded by the preparation of the initial
settlngs, requiring either estimgtion by eye of the position of the _

SRS

or artillery board.
The plotting of a target on a map (artillery board) as well as

estlmatlon of the position by eye are always fraught with error, For

example if several observers all at the same OP plot the target on a

one &t point B, 'the third et point D and so on.(fig 5). In actual
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< n a2 mep hes

& limit and consequently the area of the possible positions of the

terget ou the mep is tounded by a line €. (fig 5.)

? IL he scme picture is obteined when the target is not‘plopted on

“%- g map but is pin pointed by & compass bearing and by estimating the
range from the OP. In this case also because of the inevitable
errcrs both the range and the compass bearings will be ineccurate,
appreximete, determined with errors different for each person who
prepzres the initial settings. - ;

,Consequent1§ in this instence also, not one position of the
targ%ﬁhin relation to the gun will be determined, but as meny as
thereadifferent solutions. In other words, &n this tase also we
mst begin by accepting that the true position of the target in
felation to the gun is not known. Vhat is known is ‘the area of the
possible positions of the target. The diference between the two
examrles quoted 1s that in the second one the sccuracy of the
czlculationg of the initial settings is less and therefore the area
of the possible positions of the tzrget will be greeter.

Fig 5. Area of possible positions of the target.

€ = area of possible positions of the target. ,

In addition to the errors in determining the coordinates of the
target errore will occur in determining the coxrdinates of the gun
position, errors in orientation, errors in determining the meteor-
clogicael and bellistic conditions etc.

All these errors will in the end affect the accuracy of the
initiel settings end will increase the size of the area of possible
positions of the target. Errors in determining the coordinates- of
the target and of the gun position as well as errors in determining
the metecrclogical and ballistic conditions follow Gausses lew.
According to this law & relation exists between the extent of the
error and the probability of meking it. - Consequently the probab-
1lity of the terget being within the different sectors of the area
of its possible ppsition is not the same for each sector, and also
fclliows Gausses law. ‘ S ‘

The furdemental stetements of this law are as follows:-

1)  for each method of measuring there exists in prectice a limit
to the extent of the errors; the probebility of obtaining
errors, exceeding in their absolute size, this limit is so small
thet it mey be ignordd and Be consider that such errors /ed
ére in practice impossible;

2) The provability of obtzining errcrs equal in size up or dowvn
1s the sape.

Z) The provebility cf oktaining errors of unequsl size is not the
same: the smaller the errors the more frequently they occur.

#  The probebility of obtaining errors within different limits is
given below in Table 2. "

In eddition to this table other tebles are used which are given
below end in whigh ere given the probebilities of obtaining errors
within other linits.

P11, - Teble 2.

Liiites of errors (expressed

in sizeg of aversge orrcrs).

The extent of the errors in plotting th

,Prébability of obtaining errors.

In teble 3 the limite of errors for which the probability is
given 1s taken as being equal to 0.1 of the average error. In
additicn ench column shows the probability of obtaining 211 errors
within the limits of C.1, on C.05 of the average (mean) error in
each direction from the extent of the error given therein. Thus, for
exanple, the prchability C.C269 in the column of the error equal to O-
is the probability of obteining all the errors within the limits of
Trom-0,05 to-+4C,05 of the mean error; the probebility 0.0268 in
the error column equal to O.1 is the probebility of obtaining all
errors within the limdts of from +0,035 to +C,15 of the mesn error,

--or if looking et the negotive errors, from -C.C5 to =C.15 of the
meen error;  the probebility 0.0267 in the error column equal to -
is the probebility of obtainirg all errors within the limits of
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_teble below.

-l0=

from +0.15 to +0.25 of the mean error, or if looking at the negative
errors, from - 0.15 to - 0,25 of the mean error and so on.

Teble 4 is besed on the seme principle but in this case the
interval is taken as being equal to 0.25 of the mean error and Tele 5
where the intervel is teken &s being equel to 0.5 of the mean error.

Teble 3.
Size of error x '
Probebility of obtaining
errors of within the limi s
of from x-0.05 to x+0.05,

This is repested in each section of this table.

Teble 4 as for Table 3 except that it is for limits of
x - 0.125 to x + 0225.

Table 5, as above but limits of

x - 0.25 to x + 0.25

. Each error is related to a corresponding position of the
target. It is therefore evident that the probebility of the target
being within a particular sector of the area of its possible positions
follows Gausses law and may be determined by means of the tables
glivens above.

In order to be able to utilize these tebles in each individual

cage, it is necessary to know the size of the mean errors. The
mean errors in the calculations of the initial settings ere
determined by meens of numerous experiments and are given in the

oo, DTable 6. .
, ;,§iz%pbf meen _error.
‘ o for line (in for range
Prepatation ‘ © divisions . of .. .(in % of
L N B : | , the dial sight)  range)
By eye
Abbreviated | o s T

Full

Y E] =) T "

- In this manner, knowing the nesn error of preperation, it is
possible to determine the ares of possible positions -of the terget,
end calculate the probability of it being locsted on eech one of
the sectors of this #rea.

The combinztion of all possible positions of the target,‘to |
each one of which there is a corresponding degree of probability,
1s celled determination of target.

The determinetion of the target may be given in the form of a
formile which gives the degreec of probebility of the terget being
in the yerious ereas or in the form of a2 table (example Tebles 2. 3.
4 and 5), or in the form of a graph. The determinc tion of the
target expressed in the form of a graph will be illustreted in a
separate example. -

Let us take an example with the following conditions. A
shortened preparation of the initial d=ta is cerried out. The
renge teken from & mep is equal to 5,0C0 meters. The meen error
for range in the cese of & shortencd preparstion is equal to 4/ of
renge, which in this case is 200 meters (4 divisions on the sight).
Using table 5 let us construct a graph of the determination of the
terget for this example. ,
. To this end alcng the horizinel exis of the greph (fi; 6) let us
mgke subdivisions to the value of 2AX i.e, 0,5 of the mean error
for renge es applicsble to this method of preparation. Using the
subdivisions as bases let ug construct rectangles whogse @reses to some
definite extent will correspond to the probability of obteining
errors within defined limits. llaving connected, by means of & curve,
the centre points of the upper sides of the rectengles we obtein the
curve of the determinction of the terget for renge (curve (ABC),
i.e. the curve of the probebility of the terget béing within the
different sectors of the area of possible pesitions of the target. .
Employing the curve of the determinstion of the terget it i poss;ble
to calculate the probebility of the tirget being within any one sector.
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Thus for exemple, the probability of the target being within the
limits 106 and 109 on the sight , in the above quoted example, will
- be found as a result of determining the ares shaded in fig 6 (by
E counting the squares). ‘ . -
P The probability being sought is 0.037 + 0.054 = 0.091;

(BBQ x 489 in each direction from the mean trajectory) will cover

.én erea 3CC meters in depth - within the limits of sights 97 -103,

Knowing the determination of the target we are sble to solve
8 number of problems connected with the congolidation of the firing:
8)  to order the correct sight setting while renging; ,
Fig 6. Determination of the target before firing with & mean error
of 200 meters (E = 4AX). , - ‘
b) cakculate the probability or the methematicel expectation of
hitting the target; v
c) to order the correct setting of the sight or the size of the
area to be engaged wien firing for effdcg;
a) to compare various methods of renging and firing for effect

A1l these ﬁfoblems will be examined in déiam,ﬁléﬁﬁfrdbiﬁﬂm“,Lét
us now limit ourselves to one example, which will demonstrage the

idea of choosing the size of the area to be engaged. ‘
Let us assume thet as a result of the shortened preparation the

range is determined as being 5,000 meters (sight 100). In this

case we will have the determination of the target shown in fig 6.

It is necessa to commence firing for effect without ranging

provided thatléyb = 25 meters = ¥4 X,

If fire is cbndmned on one setting of the sights appropriate to
the calculated range, i.e., sight 100, then the full zone of dispersion

an area to a depth of four divisions of the sight,from the point
corresponding to sight 98 to a point corresponding to sight 102, If
one should teke into the zone of dispersion the four middle stri 8
(shaded in the diagram) with the probability of hitting being 82£),
i.e., the best part of the dispersion zone, then this part of the
zone of disperson will cover an area of 100 meters in depth - within
the limits of sigzht 99 - 101. The probability of the target being
within this area is only 0.134. This means that firing under these
conditions on the one sight setting we will on the average hit the
target 13 to 14 times out of a 100, and in 86 to 87 cases out of &
100 the target will not be hit. It is evident that this reliability -
¢f fire cannot satisfy us. N

If fire is conducted on three sight settings 98, 100 snd 102,
then the most effective parts of the zonex of dispersion will cover

e

The probability of the target being within this area equals 0.127 &«
C.134 + 0.127 = 0.388. This means thrt firing under the given
conditions cn three sight settings we may count on the shells cover-
ing the target in 29 cases out of 1C0, while in 61 cases out of 100
the target will be outside this zone. If fire is conducted wigh five
sight settings - 96, 98, 100, 102 and 1C4, then as is seen from the
diegram the probability of covering the target with the best halves of
the zones of dispersion = 0,107 + 0,127 + 0.174 + 0.127 + 0.107 =0.602

l.c., in this cese we may count on- striking the target in 60 cases
out of 300, .

In firing with seven settings this figure is iﬁcreased to 0.764

¢né¢ in firing with nine settings to 0.872, o ‘ I

Therefore knowing the determinetion of the terget it is possible
to cotablish the dependsbility of fire and on this besis select the
depth of the area_ for firing teking into account the irportence of
the target and the rcuzds allottead. ]

A1l thet hes been sald concerning the determination of the
target for range mey be said equally wedl for the determination of
the terget in any direction. : : :
The determinzticn of the target is not only obtained as a result.
ol preparing basic d: ta. Further down it will be ‘shown that in
firing if one hes observation over the bursts in relation to the
tirget we will know the area of the possible position of the target

and the probability of finding it within the different sectors of
thi: area, i.e., we shall know the deternination of the ta
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The probability of obtaining mimuses and plusses under given

position of the mean trajectory in re_lation to wthe target.

The dispersael of rounds in range ag pointed out earlier, -
follows the law of Gauss, with a mean error of BJ. Taking the
point C ag the meen point of impact let us subdivide the erea into
gectors in the form of endless strips, each one being 1 BJ in depth
(fig 7). The probability of the shells falling within any of the
strips expressed in percentages is shown on the diagram. :

. . Let us look at the various positions of the target in relation
4 to the meean irajectory (the mean point of impact C).

If the terget is situated beyond the mean trajectory to a
distance greater than 4 B9 then it is evident not e siggle round
can reach the target (with the exception of a negligible number of
freeks) which exceed 4 B9, which in practice are ignored); all the
bursts will occur short of the target. Consequently the probability

P-23 of obtaining minuses in the case under discussion will be equal to 1,
while the probability of obtaining & plus will be nil,

g In the wvent of the target lying beyond the meen trajectory to
the extent of 3 B (point m on the illustration), then the probabili ty
'of obtaining & mimys will be found to be the sum of the probabilities
“of striking the strips short of the target and will egual figures
2+ 7+ 164+ 254+ 25+ 16+ 7 = 98t. The probability of obtaining
& plus is equal to the probability of striking the strip lying beyond |
the target, lee. 2%. SRRy SRR R SRR
Fig 7. Disp - . '

., -, In the event of the target being 2 BJ beyond the mean trajectory
" (point 1 on the illustratiorj the probebility of obtaining a minus

nllbe equal %0 2 + 7 + 16+ 25 + 25 + 16 = 91 end {h0 Probebility
of obta - B S A

2ining & plus will.be 7 = 2 = Gb.

Probability of mimus
Prqubility of plus. .

, —-The sum of the probabilities of btaining minuses and plusses |
for_each one of the positions ig equal “to 1, “as_these constitute a
_contrgdiction, If the ,dis:tance'o:% the target from the mean- trajec—

“tory is expressed in meters or in AX then in -order: to calculate the
"Probability of obtaining minuses and plusses, it ig necessary firgt
of all to express this distance in the form of By, after which it

will be possible to utilize theﬁ,_inf:o;-mationy,igiyg_r;w;nw,fche,,,table above.

5. Ordering of initial setting, 'détermination of the target
prior to snd after the first round. N e o e e B

In discussing ranging for range, we will assume thet the OP ig
on the line bettery - target and thet the observation of bursts is
‘g‘.. accurate, i.e. that the bursts 8re observed correctly in their
relation to the target.. The influence of deviation and likewise
the influence of wrong (Rise) observations will be discusmed later,

We will take a concrete example data being as follows:
preparation of dsta - shortened, range determined by the ma and found
to be 5,000 meters, which corresponds to sight setting 100, = 25 m,
Mean error in preparation for range, E = 200 meters = 4 §X, :

Utilizing Table 4, let us construct the curve of the determin-
ation of the target (fig 8).  To do this We must whte in along the -
first line of the table the various possible positions of the target
(from setting 82 to setting 118) with an intervel of Q.25 of the
mean error, which corresponds to 18X, On the second! line of the
tablé we write in the probebilities of the hypotheses of the target
being within any of the sectors of 14X in depth. The sum of all
the probebilities of the hypotheses is equel to 1; this indicates
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that the erea of the possible positio

practice within the limits of sight setting 82 and 118,

Utilizing the values of probabil
line of the table and having set ones

15

ns bf the:targets ig in

1ty written in on the second
elf a definite standard, we

construct the curve of the determination of
%o the firing of the first round ( curve 1).

- the targeg as it is prior

Study of the curve of the determination

of the target prior to

the first round enables us to choose
before firing. This choice is baged
1) as seen from the table and the 4
target lying within the area of
greatest.

The probability of
sight sefting 100 is the

2)

target.

obtaining & minus and & plus
same (equal to 0.5§, i.e.
100 corresponds to the mean of the possible positions of

the initial setting of the dght

on the following considerations:
rawing, the probability of the
sight setting 100 - is the

ﬁhéngfifing-on
sight: seéting

the
kuaﬁ@ﬁﬁ?;7¥ﬂ@w;f'"5
order the Anitial

. As a result of theme considerations, one must ,
.setting 100 i.e. the setting corresponding to the measured range.
The study of this table and the curve of the determination of
the terget shown that the probability of the target lying in areas
. ¢close to the centre alters very slightly. Thus for example, the
brobability of the target lying within the area of sight setting is
equal to 0.067 and within the areas of sight setting 99 and 101 the
prpbability is equal to 0.066. This tells us that the greatest
deviation when ordering the initial setting from the calculated range -
¢within the limits 1 - 2 AX) hes Such

deviations when giving the initial setting are made in order to round

off and,simplgﬁyngpg'process of .

in practice no significance.

repging.

Iet us assume that on the sight setting 100 & round is fired and
~& mms is observed. Prior to firing wg/cdﬁlﬁ meke a number of
hypotheses concerning the position of the target. Each one of these
hypotheses corresponds to its own probability Pj, shown on the second
line of the table fig 8. e e i e
The obtaining of a mimis on the sight setting 100 gives addition-
al information about the position of the target. Bearing in mind
that B9 = 25 meters and assuming thet the greatest deviation,of;the
round from the mean point of impact does not exceed 4 BQ i.e., 100 m
or 2AX we may state that the target cannot be closer im/the point .
which corresponds to sight setting 98. If the-targethiswclosgg;§han
it is impossible; to- btain

of the target which we had made prior to firing the-first round are .
washed out. The sum of the probebilities of the hypotheses prior to
firing the first round as well as subsequently mst Ye equal to 1
- Following on this we maey conclude that %he probabilities _of the:
- hypotheses concerning the position of the target after the first
round mist chenge - in other words the determination of the target
mist change. IR o el
Let us now turn to the working out of the new
the target after obtaining a minus on the initial setting 100. For ;
this let us employ the.theorem of hypotheses. According to this. e
theorem the probability of the hypothesis after proving is determined
frem the formila ) P Wi A e R A R A
i pi 2

E'Pi Py o it
the probability of some hypothesis after proving, i
the probabiltty of the same hypothesis before proving, RS |
the giobability of this hypothesis being confirmed by
results, S . , TR e
the sum of the productions of thd probabilities of all
the ypotheses over the provebility pf the-hy othesis being
- confirmed. - T
The probabilifes of the hypotheses prior to proving Pi is known.,
The probabilities of the verious hypotheses being proven , i.e.
the probebilities of obtaining a minus under various positions of the
target may be determined using Table 7 (page 23). If we take the .
hypothesis that the target is at the point corresponding to sight «.
se tinf 28, i.e. 4 B in front of ‘the mean trajectory, then the

/ than
p%’r
tob.

B

LR

 determination o

Qi =

where Qi
Pj

Pi

- EPipj

Siken

4 b allicti fraek

4§ Mleminatiomelfs tartet befut X
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setting 100. Having obtained a minus when firing on setting 100 the

,possiblg positions of the,target:

-14-

Drobability of obtaining a minus is equal to zero. In the event of
the target being at g point corresponging to sight setting 99, i.e.
282 in front or the mean trejectory, the probability of obteining a
minus equels 0.09. By the same method we find the probability of
obtaining & minus pi when firing on sight setting 300 with other
hypotheses s to the position of the target. The value of pj is
entered up in the third of the Teble shown in fig §.

In the fourth line is entered the production of Pyp;. The sum of
all the productions Pipj is equal 0.5. According to the theorem of
Hypothesgg the probability of obtaining various positions of the target
efter trajl, i.e. after firing and obtaining a minus will be found by
dividing the appropriate Pips by Z2Pipi, or as in this casge by dividing
by 0.5. The values of Qi are to be fou
fig 8. The sum of the probabilities of
of the terget after firing is equal to 1 (£Q

Using fhe obtained values of Qi and adhering to the pre#idusly
adopted scale we construct a curve of the determination of the target
after obtuining one observation (curve 11), R

of the ares of the possible positions of the target. While prior to
firing the areg of the possible positions of the target was 364X
(frommgqtting 82 to setting 118) after the first observation the depth
Of thig area was equel to only 204X (from setting 98 to setting 118)
i.e., it hag reduced itself by elmost & half. Prior to firing the
most probeble position of the target was at a point corresponding to

most probable position of the target, as is evident from the last line.
of the table and of the curve 11(fig 8) is to be found at a point which
corresponds to setting 102. The probability of the target being on

any of the sectors within the limits of from setting 102 to setting 118
has increaged by exactly R twice the emount. gt BCREAE e 7

T
Prior to firing the curve of the determination of the target was -
symmetrical; the point corresponding to the sight setting 100 on which
the probability of the target being found is the greatest, was at the
same time the mean point of the determination, ag the probability of the
target being situated to one or the other side of ‘the roint is the same
0.5).  In addition this point was the centre point of the area of the

A e R -

- Having obtained a minus at setting 100 the curve of the determin-
ation of the target became agsymmetrical. The most probable bosition
of the target as indicated above, is at a point corresponding to setting
102, while the mean point of the determination of the target corresponds
to setting 104. The probability of the target being to one or the
other side of thig point is the same. Pinally the cemter point of the
whole area of the possible positions of the target is a point corresp-
onding to setting 108. o e T

6. Width of first bracket.
ool oL Iirst bracket

Renging for range by observation of bursts ig done by means of
bracketting the target and of subsequent narrowing of the bracket.
How wide must this bracket be,or in other words by how mich mist the
sight setting be altered for the second round? . .

~Let us clerify first of all the causes which determine the width
of the first bracket. If the distance to the target had been deter-
mined absolutely accurately end if corrections for meteorologicel and

then having obtained the first observetion of burst there would be no
necessity for altering the sicht setting, i.e. in meking' e bracket, as
the obtaining of & plus or 2 minus under these conditions would be merely
the result of dispersel within the 100 zone,
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-4 - 5 mean errors. It is recessary to bear in mind, however, that the

- Probabiiity of
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However, if in estimating renge an error is introduced, then it is
obvious that having observed the first burst, the getting must be
eltered and the greater the error in preparation, the grester must be
the alterztion of the setting, i.e., the greater mst be the width of
the first bracket. ’

In view of the fact thet each method of preparation has its own
degree of accurscy, it follows that the width of the first brocket will
depend on the method chosen for preparing the initial data.

 In order to ensure the brecketting of the target it would ba
necessary to alter the sight setting for the second round by the
amount of the meximum error of preparation, i.e., in practice by Ras@

bracketting of the target with the first bracket does not conclude
ranging, which is continued until a narrower bracket is obtained which
enables the observer to go to fire for effect; Therefore ranging with
the first brecket haying & width of from 4 - 5 mean errors would be in
most caseg an excessove waste of shell and consequently an excessive
wastoge of tire. Excessively small corrections would result in
ucnecessary waste of shell and time prior to obt#eining the first bracket

Let us determine the widéh of the first brecket on a basis of the
most economic use of shell to be expended in ranging.

To thisg end let us calculate mathematically the expected expend-
iture of rounds for ranging prior to obtaining a long snd a short
brekcet under the conditions that the first bracket is equal to 4, 2,

1l and 3 of the mean error of preparation, which in the case of our
exanple is 16, 8, 4 and 2 divisions of the sight. After comparing the
resulte of the calculations it will become evident how wide the bracket .
ought to be. ‘

The determination of the target after obtaining a plus on sight.
setting 100 has already been calculated and the results of the calcul-
ations are presented in the form of & table end are glven in the form
of a graph in fig 8. . :

In calculating mathematically the expected expenditure of rounds
we shall Jook at the sectors with =2 depth of two divisions of the sight. .
Employing the table end the greph fig 8, we will construct a table of
probability of the torget beirg within these sectors (Table 8).

Table 8. :
Sight settings 98 ete etc i R

location of terget

we will first of all calculate the methematical expectation of
expenditure of rounds for renging (ranging being carried out until a
long and a short bracket heve been obtained) with the condition thet o
the width of the first bracket is equal to 4 mean erras of preparation |
which in the cese of our exemple is 16 divisions of the sight. -

Let us look at the various possible positions of the target after
having obtained a minus on sight setting 100. Assuming that the terget
lies within the sector bounded by sight settings 100 and 102, then
having fired the second round on sight setting 116 we will obtein a
plus. Halving the bracket, with the third round, on setting 108 we
w1ll obtain a plus. The fourth round on setting 104 will give a plus
énd finelly the fifth round, on setting 102 we will obtain the required
bracket of two divisions of the sight 100 - 102. )

e b e

Thus if the target is within the sector bounded by settings 100
and 102 to obtain a'two division'bracket, with the first bracket - - C
being equal in width to fouymeen errors, it is necessery to use five 1.
rounds. Arguing along the "seme lines it is not difficult to see thet .
in the cvent of the target being in eny other position within the limits
of from sight setting 98 to sight setting 116, the expenditure of el
rounds will be the same, i.e., five rounds. | ,
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- éxpenditure will be six rounds. But the probability of the target

* to one mean error, i.e., four divigions, the methematical expectation

-16- .

For example if the target is within an ares bounded by sight settings

110 and 112 then the sequence of renging rounds in this instance will

be ag follows: )
Setting 100 - minus;

" 116 - plus;
. " 108 - minus;

" 112 - plus;

" 110 - minus.

Consequently in this particular position of the target the expend-
iture of rounds for ranging 1s fi - ;

%

If the target is to be found in an ares between settings 116 and ¥
118, to obtein a 'two division' bracket it is necessary to expend six
: e ,

Thus in each ingtence whén -the tgrget is within the limits of -
settings 98 and 116, the expenditure of rounds for ranging will be five
end when the target is within the limits of settings 116 and 118 the

being between the settings 98 anﬂpllGﬁ(seextable”8)<gqugls_iy ‘

P

ARt agtagtast get ay+ g+ g9 = 0.994.
Consequéntly the prpbabili%y of expending five rounds for. renging
also equals 0.994. ;

PR & SR S T T

The proﬁabifitybéf the féiégt*being‘within/an qrea‘bounded by
settings 116 and 118 end consequently also the probability of expending |
8ix rounds for renging is exp s i e o

0.006.

ns

Py

. ‘Therefore the mathematical expectation of expenditurc of
rounds for ranging will be ; . IR

8 =5(q) + q2 + gz + q4 + % * 6 * a7 * ag + qg) + 6qyp =
= 5% 0.994 + 6 x 0,006 = 5.006. |

Let us now celculate the mathematicel expectation of expenditure
of .rounds for renging (up to the obteining of a 'two division' bradet),
if the first bracket is being obtained by alterations of the sights
equivalent to 2 pean errors, i.e., 8 divisions of the sight. Arguing
on the same lines asg previously we come to the deduction that for
ranging we shall expend four rounds in the cese of the target being
within the sight settings 98 and 108, five rounds when the terget is
between 108 and 116 and six rounds when the target/between sight -
settings 116 and 11e. ds

Consequently the mthematical expectetion of rounds will be

-e

a

4(qy + Qo * a3 + gy + qg) + 5‘q6 *ap*oggt qg).ﬁ 6q10
4 x 0.824 + 5 x 0.170 + 6 x 0.906 = 4.182.
When obtaeining the first bracket with sight alterations equivelent

of expenditure of rounds is H

3(q1 + Qo + qg) + 4(q4 + qs) + 5(q6 + q )+ 6(qP + q ) +v7q10
5.X 0,500 + 4°x 0.324°+ 5 % 0.134 ¢ 6 x70.036 <t x 8.006 =
3.724. . o

a

"When obtaining the first bracket with sight alterations equivelent
to half of & mean error, i.e., two divisions, the mathemetical expect-
ation of expenditure of rounds is: ’

,-RDPZ_8-048671AQ9'01000_29‘901‘-0 _
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= 2(q1 + q2) + 3q3 + 4q4 + S5q5 + 6q6 + ’?q7 + 8q8 + 9qg + 10qlo“‘li= N

=2 x0.263 + 3 x 0.237 + 4 x 0,189 + 5 x 0.135 + 6 x 0.085 +
+ 7 x0.049 + 8 x 0.025 « 9 x 0.011 +10 x 0.006 = 3.880. .
The results of the clhculations are ‘brought together in _‘ba'ble‘kQ._

P
»

o : . oonMable 9, 2
or bracketting target with 2§Z bracket.
Width of first bracket ' Ranging rounds required
. o ) ) 5‘%%&%1; o F T T o ras e
4 meon errors o ... 5e006
2 mean errors ‘ e 182
1l mezn error : . 3.724

mean error

Rag
BIRF .

: : i s g s R >t PR R
The study of Table 9 enables us to deduce +that the lesst -
expenditure of rounds and consequently of time required for ranging.
is achieved when the firsi bracket is equal in width to one mean error
(in this instance this is four divisions of the k{gg;’ghtg),’_

This &eduction is mede on the basis of the results of calculatio

made for a particular case (shortened preparation at a range of 5,000
‘.3|‘ ranging being carried out until a 'two division® bracket is obtained.
In addition in calculating the expenditure of rounds for ranging, the
digpersal of rounds was not teken into account. Nevertheless the
'dgductipn mtide is appli_cable, Iyo all other ranges :ﬁd for other forr

] of preparation; this is easlly proven by making 1 € appropriate
| does n°|/~'calwlation. _If ‘the last bracketpequals 24X as was the cage in our

example but equals gomething else then the expenditure of rounds will:
| vary by a constant figure for all cases. For ‘example if ranging is.
conducted until a one division bracket is obtained then in calcu
the expenditure of rounds it would be necessary 10 take into:acgcoun
an additionel halving of the bracket, i.e., in all cages the additix
expenditure of one round and all figures in table 9 would have to b
increased by one. (1). It is evident that this doen not in any
alter the deductions elready mede concerning the most profitable
of the first bracket. -

P 5 e A

The calculations, as mentioned above, were made without dispersal’
being taken into account, this fact considerebly facilitating -the '
solution of the problem. The *eking into account of dispersal 1%k i
wlse cannot alter the deduction made-as the influence of dispersal wil
be the same whatever the width of the first bracket. . Consequently -
for all methods of preparation end for a1l ranges the wid&h of ‘the firs
bracket mist be equal to one mean error of the egmgﬁj.on_;wiqr 28..

R R

-

In table 0 aegiven the mean errors of estimating range under ‘the
various methods of preparation. o e AR

fab e 10.
.dﬁ'}'a‘ﬁnsmi
n !

Preparation. . Mean error
" expressed as
of range. 1

By eye
Shortened
Full

Expressing these figures in round numbers to asgist meméﬁcingi
end to fecilitate their use when firin we get the following widthas o
the first bracket. (Tables 11 and 12?. o -

, le 11.
Preparation Width of first bracket in divisions of the ‘sight
(X = 50 m)accordin t e. o

- up to 3 km. from 3km to 6 km. more thanm 6 xml:
Visual (by eye) - : £2
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. Of the farget after the iniiich reiid made 1t possible to meke -the

B : corresponds +to the observation of Plus o

|

‘:f Width of firstsbracket in divisions of the sight
(4 X = 50) according to the renge. :

up to 3 km, frog '5 km {;o 8 'k!ﬁ; ‘ more than 8 km.

_ In the case of & full preparation the width of the first bracket
for all ranges may be teken as being 24 X. '

- Preparation

.. SHGTtened.

. -However on the basis of the considerations relating to the widsh
of the last (short) and not the Tdrst bracket ( see page 44),Rules for
- Firing 1945 lay down a somewhat different width for the first bracket
- in the case of & full Preparation, as follows:

g5 up to th BJ<40 m..........2 divisions (100 m

oA Arsngi;n‘izn\%?f:"_e"km ﬂ" B ? 40 Meooeoososod " 200 b}
' ! .exceeding " " BQ480 Mevesnseoood " 200 m
',.' St \";»' '! !«' B >8o Deoseeo seoe 08- . ,1:(".‘ N %oom

L >Iz‘1(o_ther,‘v~voi‘:ds in the case of full preperation of the initial dety
.the first bracket should be 4 Bg because a bracket of this width ig also.

! "’»t'h’e"”lgst‘b:aclget_( 0rt) (see page 44). A L T e

. 0n the basis of figures ‘given in Table 9 in firing mortars one tries
. for‘.av,hrack,et.zofh ‘the following width (in metres) (Table 12a). ‘ ,

*

il
2
gy

Teble 12a.
A A Range

Preparation  UF 10 ApBO0 m.” from i,—550 to 3,.000 I above 3,000 m
¢ Shortened . =

L i IR after the first alteration to the sight the bursts are found to
- be on the pame side of the target as before, i.e. the target is not | :
“ . brac _.another alteration, of the same . size_:[.?g Jmede. ST —

R

11 ‘the considerations have been based on the assumption that
,;“i,_latezzgl__displacementot the bursts is not measured ang only the plisses
' end minuses are determined. If however, the first observation for .-
-range indicates a considerable error in the determination of the initial
data then the width of the first bracket (irrespective of the method of
reparation) is téken as 8, 16 or more divisions of the sight, depending
en on the extent of the qrrorwdete;minédiby;ey,e,pr_.,_tggpggg_,t};e 23 TR

°
it

e _first observation shows that the burat is close 'to the target:
Bt the bracket of four or eight divisions of the sight is obviously
eat the alteration of the sight is either halved or is teken to ‘
,,si_zte determined in the course of ranging by the size of the .

ement., , ‘ N IS O

GERR o 1 L

P.ys In the eve/nt of the first round falling very close to the target
fire ig repeated at the same sight setting. » o )

Bhortening of Bracket. B e e e e iR
: ‘ﬁiéﬁéorrest :Ln:l.‘f;iéil "setting of the sight was deduced from the :

determination of .the target which wes calculated on the basis of our

knowledge of the errors of preparation. The study -of the determination

deduction concerning the width of the first bracket i.e. concerning the -
_88%ting of the sights for the scond round. In order to establish
C rationq;,,xal,es for subsequent ranging it is necessary to caleculate the
- determination of the target as it will be after the target is taken -
~Anto the first bracket. We will meke the analysig using an example
~under the same conditions of firing as in the case of determining the
width of. the first bracket i.e., - S
e Y

: . g preparation - shortened (mean error %n);
' »- - {b) range from gun to target determined ag 5,000 m;
~i- \e) all observations of bursts correct i.e. the fall of shot

T Hms;

l————#poroved For Release-2000/08/17--CIA -ROP76.04861400140020001.0...
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within limits of from sight setting 98 to sight setting 118:

-19~

d; QX = 50 m; Bg = 25 m;

on sight setting 100 a minus is obtained, while on sight
setting 104 a plus, i.e. the target is #nclosed in a
bracket divided into four. ]

Figure 9 shows the calculations for the determination of the
target after obtaining this bracket.

The first line of the table gives the sectors of the area of
the possible positions of the target, each one to & depth of 1AX,

The second line gives the probability of the target being -
within these sectors after obtaining e minus on sight setting 100.
The data for this line are taken from Teble fig 8. - On this data |
is basdd the construction of the curve of the determination of the
target after the first round (fig 9 - curve ADE).

The third line gives the probabilities of obtaining & plus on
al ght setting 104 with the terget in various positions.
) €ompPound
tesy/pne fourth line gives the probabilities of s
$ the target being within & given sector and the
obtaining of aiplus. As is alreedy known, the probability of a
compound result is equal to0 the sum of the simple results which
80 to meke up the comppund results. In this case it happens to be
the sum of the figures found in the second and third lines of the
teble. .

. e
The last line of the table gives the probebilities of the target
being within the various sectors after obtaining a bracket divided
four times, i.e., the determination of the target of the target is
given. ‘ o D g

gt

The figures in this line are worked out according to the formmls
of the theorem of hypotheses: h -

p‘l’ P;
Z Pi pr

Qi - the probability of the hypothesis after trial; ‘in this -
case - probability of the target being within one of the o
sectors after the second round; : -

Pj - the probability of the same hypotheses prior to trial; in
this case - probability of the target being within the same
sector before the second round (after the first round);

pj - tne probability of the accuracy of the hypothesis; in this
case - the probability of obtaining a plus on sight setting
104 with the given position of the target. o e

i |

i

D

Q; =

where

From thh informetion within this line & carve is constructed of .
the determination of the target after obteining a bracket - curve ABC .

A study of the table and the greph in figure 9 allows one to make
the following deductions. , B e s R e
i < IR |
Prior to obteining & bracket i.e. after the first round, the .
depth of the #9@RGYR area of the possible positions of the target wes
e%ual to 20AX or 40 B9 (within the limits of sight settings 98 - 108).
After the second round the depth of the area of the possible positions’
of the target became equal to 8AX or 16 BJ(within the 1limits of dght
settings 98-106), i.e. decreased by 2.5 times. The probadbility of the
target being within the sector CE {between sight settings 106-118)
became equal to nil, and as a result the probab:llit{ of the target ]
being within the sector AC increased (between 98 - 106). Consequently:
8s a result of bbtaining the second observationsour information about
the positions of the target has become more precise. . ,;‘;&
e |

the .

Fob
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sectors beyond the limits of the bracket, 4 B9 on either side.

After the first round the curve of the determination of: the
target ADE, was obviously assymetrical. After obtaining the bracket
28 may be geen from the table and the greph the.lack of symmetry in
the curve (ABC) became quite negligible.  Within reasonable 1imi ts
it may be said that the point corrdsponding to sight setting 102
i.e. the centre of the bracket obtained ig the point on which the
target is most likely to 1ie; thig point is the mean point of the
determination of the target i.e. such a point in relation to which
the probability of the target corresponding to it is roughly e%ual;
and Tinally this point is the centre of the area of the possible
positions of the target.

06117 CIA-RDP78-0“4861~£‘OQO10002 ‘

. :.0n the basis of all that has been gaid it ig prossible to make
the deduction that the next round mst be fired with a sight setting
corresponding to the middle of the bracket, i.e., the shortening of
‘the bracket must be done by the process of halving.

But how, after all, is the fact to be explained that the curve
of the determination of the target after obtaining the bracket was

p-36. fact that the conditions which are being analysed by us include the
determining of the target by two methods: first of all as a result
of the preparation of initiel data and secondly as a result of ranging.
In preparaing the initial data the range to the target is determined

. as beipg equal to 5,000 m, which corresponds to sight setting 100.

L - 5Tent settings
.- Probability of location of target after first shot (P3).
~Probability of obtaining & plus with sight setting 104 (p;).
. The same, teking into account the determination of the target (Pipi)'
Probability of location of target efter obtaining a bracket of
100 - and 104 + (Qi). :
Pig 9. The determination of iho target after obtaining & "fours
: division" bracket 100 - ang 104 + taking into account the
4 Pgs preparation of initial sight settings.
R e DE = curve of the determination of the target after
] obtaining a minus at sight setting 100.
C = the curve of the determination of the target after
Fooo CTmme i - “obteining a "four-division" bracket. - .

S In ranging & mms is obteined on sight setting 100 end & plug
N on sight setting 104. As the degree of displacement of both bursts
Cos ' was not measured , then on the basis of the results of ranging alone

initial sight settings) we should have accepted the ranga to the
) tagget Corresponding +to the centre of the bracket 1.s. sight setting
102 Thus we have two results: sight setting 100 and sight setting

If both were equal in value és fer as accuracy is concerned
then the most probable position of the target would be the mean point
i.e. the point corresponding to the sight setting 101, The position

- of the highest point of the curve in the case of our exemple ig
congiderably closer to sight setting 102; this ig expained by the
fact that the obtaining ef a"four divieional bracket gives much more

.- accurate information ebout the position of the target than the

~ -Preparation of the initial gsettings, charecterized by the mean error
E=4¢.,ll.¢200m. : - v . -

on of the target after Obtaining a brack

et
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Thereforé, in all future calculetions for thé sake of simplicity,
we will not take into account the preparation of initial settings.

Working on this basis let us calculate the determination of the
target after obtaining the same "four division" bracket when on
sight setting 100 a minus was obtained and a plus on sight setting
104. , ' . "
For greater clarity let us take sectors of a lesser depth, i.e.
of 44X, which gives us 1BJ. '

The table and the results of calculations are given in fig 10.
According to the data shown in the bottom line a curve is drawn
giving the determination of the target (curve ABC). As ‘expected
in this instance the curve of the determination of -the darget is
completely symmetrical and the most probable position of the target |
is the centre of the bracket obtained (in this case sight settinglO03,
Studying the determination of the target we come to the conclusing
that we cannot commence firing for effect on the strength of the
"four division" bracket as the area of the possible positions of the
target is too great (16 BQ) and consequently it is necessary to
shorten the bracket obtained. The shortening of the bracket mast
be done by the process of halving i.e. giving the sight setting for
the next round corresponding to the centre of the bracket. Firing
a round on the setting corresponding to the centre of the bracket
obteined (in this instance sight setting 102) we may expect with
equal probability the obtaining of either a2 plus or a mims.

3ight settings. '

Probability of obtaining a mimus at sight setting 100.
Probability of obtaining a plus at sight setting 104.
Probability of obtaining 2 bracket 100 (-) 104 (+) ,
Prpobability of locating the target after obtaining the bracket
100 (~) 104 (+).

Fig 107 ~ TeTernination of the target after obtaining & "four divis-
ion" bracket 100 (-) and 104 (+), without teking into account
the preparation of initieh sight settings.

ABS is the curve of the determinetion of the target after
obtaining a "four division" bracket.

Sight settings.

Trobability of obteining a minus at sight setting 100.
Probability of obteining a plus at sight setting 102%
Probabilivy of obtaining & bracket 100 (-) 102 (+).
Probebility of locating the target after obtaining the bracket
100 (=) 102 (+). . P

. s e S

T N mm WA e e e T e SR GE S e e GE e G R G e G S S e Sew m - e e e e = -

Fig 11. Tetermination of the terget after obtaining & "two divis-
ion" bracket 100 (-) and 102 (+),.
ADE is the curve of the determinetion of the target after
obteining a "two division" bracket.

Iet us assume that on sight setting 102 & plus is obtained i.e.
;gi ?a§get has been bracketted between sight settings 100 (=) and
o + .
Let us work out the determination of the target after obtain
this bracket. & ’ing

e The method of calculating is exactly the same as in the case of
a2 "four division" bracket. The teble and the resultas of the cal-
culations are given in fig 11. According to the data found in the
bottom line of the table a curve of the determination of the target
after obteining a 'two division bracket'is constructed (curve ADE).
For comp«rision the curve of the determination of the target after
obtaining & "fourfiivision" bracket is also given in the same figure
(curve ABC). SRR §
Basing oneself on the study of the curve of the determination
dofd thf- target (curve ADE) it is possible to make the following -
eauctions: )

1. After obtalning & 'two division' bracket the eres of possible

EEr
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25'metres the area of possible positions of the target after obtain&q
a "two division" target is equal to 4 Bg + 8 Bg = 12 B9 or 6A X.

2. The most probable position of the target - centre of the
bracket obtained (in this instance within the sector of sight
setting 101) /of the target/

The study of the determination/after obteining "four division"
or "two division" brackets enable us to summardze the deductions
obtained in respect of brackets of any length:

(2) the area of ppssible positions of the terget after obteining
& bracket with one sign at either end is equal in width to the
length of the bracket itself plus 8 B9;

(b) the mdst probeble p-sition of the terget - centre of the bracket
obtained.

With this as a basis let usg work out the areas of the possible
positions of the target for brackets of verying length and let us
tabulate the data obtained (Teble 13).

Table 13.
Area of ppssible positions of the
Bracket terpet expressed in
0% Bqg

Before shooting with
shortened preparetion

Table 13 ensbles us to assess the change in the determination
of the target in relation to the helving of the bracket. Witk
every round fired the areca of possible positions of the target
decreases. At the scme time the probebility of the target being
within the spparate sectors of this area incresses. Thus for
example the probability of the terget being within the sector between
sight settings 1(C and 1CR prior to firing (see fig 8) is equal to
0.13, after obtaining & minus on setting 100 the probability of the
target being within the same sector becomes equal to C.22, after
obtaining & bracket 100 (-) and 104(+) the protebility of the target
being within the sector between sight settings 100 and 102 hag
increased to 0.43 (fig 10) and finally after obtaining a bracket
100 (-) and 102 (+), the probability in question has increased to
0.71 (see fig 11). -

. Thus brecketting a target and gubsequent halfing of this
bracket makes our informetion concerning the position of the target
more precise, lessensthe humber of sight settings on which fire is
to be conducted, at the same tire increasing the probability of
locating the target within certain sectors of the area and consequently
increasing the probability of striking the target.

However, from a study of Teble 13 we see that in halving an
"eight division" brecket the area of possible positions of the target
decreases from 24 to 16 B9; 1in halving a 'four division' bracket,
this area decresses only by 4 Bg end finally in halving a 'two division'
bracket only by 2 B9 i.e. each subsequent halving becomes less and
less advantageous. This i3 expleined by the fact that in halving
a8 bracket the only part of the sree that decreases by half is the
pert lying between the extremities of the bracket (i.e. the length
of the bracket itself), the part of the area of the possible positions
of the target which lies beyond the-extremities of the bracket and
equal to 8 BY remains unchenged. From this we cen establish thet
ihor%ening of the bracket mey only be carried cut. up to some definite

imit beyond which eny further shortening brings nc material advantgge.
In order to find out the necessary length of the finel bracket let us
consider the question of verifying the bracket.
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8. Verifying the Bracket.

educing the area of possible positions of the target may be
achiezed notgonli by halving the bracket but also by verifying the
extremities of the bracket obtained. To establish this point let .
us analyize the case of a "two divigion" verified bracket 100 (- =)
02 (++). . )

%nd l(A éon%irmed bracket €2@® i.e. a verified bracket, is a bracket
wlth not less than two observed rounds at each extremity: at the .
nesr end at least two minuses and at the far end at least two pluses).

‘et us first of all find out the probability of obtaining two
minuses when firing on setting 100 with a target in various positioms.
The obteining of two mimuses constitutes a compound result consisting
of two simple ones (first minus and second mimus), end therebre to
find out the probability of obtaining this compound result it is
necessary employ the theorem of mumltiplication.

kY

Sight settings. 2
Probability of obteining/minuses at sight setting 100.
Probability of obtaining 2 plusses at sight setting 102.
Probebility of obtaeining bracket 100 - - and 102 + +.
Probability of locating the target after obtaining the
bracket 100 - - and 202 + +._ _ __ _ _ _ __ o _____-__
Fig 12. Determination of the target after obtaining a "+two
d vision" verified bracket 100 - - and 102 + +.
ADE curve of the determination of the target after obteining -
a "two division" unverified bracket 100 - and 102 +.
XIM the curve of the determination of the target after
ob;aining a "two division" verified bracket 100 - -~ and
102 + +.

Let us suppose thet the target is to be found on sight setting
100 i.,e. at a point through which the mean trajectory passes. Then
the probability of obtaining a minus with one round is equal to

C.5. gThe probabilitg of obteining two minusses with two rounds will
be C.5° = 0.25 (fig 1%).

In the cage of the target being at a point corresponding to B
gight setting 99.5 the probability of obteining & mimus is 0225; the
probability of obteining two mimises with two rounds is 0.25° = 0.063
and so on,  The probabilities worked out in this manner i.e. the -
probabilities of obtaining two minuses on sight setting 100 with the
target in various positicns are given in the second line of fig 12.

The probebilities of obtsining two plusses when firing on sight |
setting 102 with the target in verious positions are worked out in
the seme way (third line of fig 12). =

Bmploying the theorem of multiplication we will odtain the
probabilities of achieving two miruses on sight setting 100 and two
pluases on sight setting 102, i.e. the probabilities of bracket
100 3 - and 102 + + with the target in various positions (4th line).

Let us take the sum of the probabilities of obtaining the
bracket with the target in various ppsitions. It is 2.4,

Having divided each figure in the fourth line of fig 12 by 2.4
we obtain the probabilities of the target being within the various
sectors i.e. we obtaln the determination of the target. The result
of this division is given in the fifth lire of fig 12. :

- The determinetion of the target in graph form, after obtaining
the bracket 100 - - and 102 + + is repregented by the cur¥e KIM. For
the purpose of comparison on the same diagram the curve of +the 5
determination of the garget, after obtaining an unverified "two
divisicn" bracket 100 - and 102 + is also given. L os

From & study of the curve of the determination of the target
KIM, we see thet irn repesting the extremities of the bracket we have
reduced each side of the area of the possible positions of the target
by 1% B9, in al by 3 Bg. Trior to repesting the rounds on the
extremitics, the area of possible positions of the target weg AE =
4 BJ + 8 B9 = 12 B and after repeating the rounds on the e§§rem1ties
Lecome M = 4 B+ 5 Bg = 9 BJg. Thus the process of repes ~th

00010002000
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© bracket at medium range. Therefore, al1l that has bee

’ rcﬁnda“on the extremitiés leaves the size of the bracket unchenged

_trajectory to the target the number of wrong observations increases,
"1t becomes obvious thet after obtaining a "two division" bracket

_bracket and in addition the probability of obtaining on either

*y " ".: . -24-

but reduces that part of the area which lies beyond the limits of the
bracket. At the same time the probebility of the target being
within the specific ‘sectors of this &rea increases and consequently
the probability of striking the target on settings appropriate to
these sectors also increawes. v

Thus, for example, the probability of the target being within
the gector between sight settings 100 and 102 prior to repeating the
rounds on the extremities was 0.71, after repeating the rounds on the
extremities, this probability increased to 0.86.

Thus the reducing of the area of the possible positions of the
target as well as the increasing of the probability of the target
being within specific sectors of this area mey be achieved by halving
the bracket and also by repeating the rounds on the extremities of the
bracket. In order to determine to what point it is necessary to
helve a bracket and when it is necessary to go over to repeating
rounds on the extremities let us tebulete the sizes of the areas of
the possible positions of the target after obtaining various brackets.

(Table 14). , : ___Table 14.
Width of bracket inpX Area of possible positions of the target
end the pumber of signs expressed in B9 (Bd=1 AR)
on egch extremity. :
R L . Internal part. B ternel part Whole area

The study of Table 14 allows us to make the following deductions:

1. The repeating of rounds on the extremities of a "four division"
bracket reduces the area of possible positions of the target from
16 to 13 BY i.e. by 3 B9 while halving a "four division" bracket
will reduce the same area from 16 to 12 Bg i.e. by 4 BJ.
If in addition one takes into account tkat the repeating of
rounds on the extremities requires the expenditure of two rounds
‘while the halving of a bracket requires only one round, then it
becomes perfectly obvious that the repeating of rounds on the
extremities of & "four division" bracket should not be wndertaken;
& "four division" bracket shduld be halved.

2.  The repeating of rounds on the extremities of & "two division"
bracket reduces the area of bossible positions of the terget from
18 B9 to 9 BY whiles helving the bracket reduces the game area
merely from 12 B9 to 10 Bd.

If one tekes into account that with the epproach of the mean

halving should not be done but the rounds on the exiremities shoddbe .
repeated. By this measns one first of all achieves a greater reduction
of the area of possible positions of the target then in halving the

extremity of the bracket two wrong observations becomes very small.

From the above the following rule may be arrived at: "When
firing at short or medium ranges (when B9 is approximately $4X) the
shortening of the bracket must be attained by means of consecutive
halving until a "two division" bracket is achieved; after this the
rounds on the extremities of the "two division" bracket obtained, are
repeated. '

At long ranges Bg reaches § X and over."

The size of the areas of possible positions of tne target after
obtain;ng brackets of various sizes when firing at long range, are
given in table 15. Table 15

Width of bracket indXx Area of possible positions of the target
and the number of signs expresses in B9 (39 =A4X). .

on each extremity.

Internal part External part' Whole area

Prom a study of Table 15 it ig evident that if the éreas of the
gossible poait%ons of the target are expressed in terms of Bg, then a
four division bracket at long range corresponds to a "two division"

: n said abp
eoncerning "four and tyo division" brackets must be appropriateiye"

h
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rounds on its extremi ties.

than 40 metres and 200 metres with B more than 40 metres.

mean values of B9 at these ranges ( Table 16).

Consequently, when firing at long range in cases where Bg is
clogse to 4 X, a "four division" bracket should not be halved,
"instead the rounds on its extremities should be repeated, after
which firing for effect should commence. Generally speaking the
less the dispersal the shorter must be the final bracket and
conversely the greater the dispersal the greater mist be the final
bracket and the greater the importance of repeating eE&=repesting the

Suﬁmerizin the deductions arrived at earlier it may be stated
that, "the widtﬁ of the final bracket which should be verified =4 Bg

Therefore, when firing guns which have sights calibrated in
thousandths (value of AX variable), the halving of the bracket is
cerried out until the bracket obtained is 100 metres with Bg less

When firing mortars the bracket obtained is halveduntil a
bracket of 50 metres is obtained at ranges of up to 2 kilometres -
and a bracket of 100 metres at ranges of from 2 to 4 kilometres, a
bracket of 200 metres af ranges exceeding 4 kKilomBtres, based on the

: Table 16
Range in Size of BQ with charges 4 By Width of
‘kilometres approx.
lst 2nd 3rd 4th 5th 6th Avge bracket i:
approx
?‘AS. It remains to answer the question relating to the verification

end, i.c. a bracket 100 - - - and 102 + + +.

ceéses. The results of celculations are glven in fig 13,

100 ~ and 102 +.
Compering these two curves we see the following.

on either side.

, Verification of the extreml ties by meens of a fourth
an even smaller advantage. Therefore, in verifying a %wo

¢ach of the ends.

tirget in all cases is the centre of the bracket obtained
onds to the centre of the verified bracket.

. LIhe vovering Group.

setting is called the covering group.

f£ollowing proportion of signs:

531 - 5 minuses and 1 plus or 5 plusges and 1 ;
412 = 231 -~ 4 minuses and 2 plus i ooa;

; 363 = il - 8qual number of plugses and minuges,

Approved For Release 2000/08/17 : CIA-RDP78-04861A000100020001:0 :
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of the bracket - how many signs must one have at each of the ends?

To this end let us work out the determination of the target
after obteining a "two division" bracket with three signs at each

The method of calculetion is the seme as for all preceding

Graphical presentation of the determination of the terget after
obtaining a bracket 100 - - - and 102 + + + 18 expressed as curve
NPR. For comparison on the same drawing are given the following
curves of the determination of the target: KIM, after obtaining
@ bracket 100 - - and 102 + + and ADE, after obtaining a bracket

Whilst the first reptition of the round on the extremities
(only two signs on each of the ends) decreases the area of the
possible positions of the terget by 3 Bg, the verification of the
bracket by means of a third sign on each of the ends narrows the
area of the possible positions of the target only by 1 B9 - by #B9

sigh gives
division'
bracket 1t is sufficient to 1limit oneself to obtaining two signs on

In view of the fact that the most probable position of the

for ¢ffect should be carried out on the sight setting which corresp-

The combination of plusses and mnuses obtained at the one sdght

i "~ A covering group may contain g varying proportion .of signs.
Thus, for example, a covering group of six bursts may have the

Ses smd- 4 plusseg and 2
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The particular form of a covering group possessing en equal
number of plusses and minuses is called a nil bracket.

A bovering group as well as a bracket may be either verified
or unverified.

A covering group is congidered to be verified when it contains
not less thenlobserved plusses and two observed minuses; for example
4 minmuses and 2 plusses or 3 minuses and 3 plusses. ‘ _ :

Sight settings .

Frobability of obtaining 3 minuses at sight setting 100. ’
Probability of obtaining 3 plusses at sight setting 102,
Probability of obtaining bracket 100 - - -~ and 102 + + +
Probability of locating targeét after obtaining a bracket

1008 = — and 102 + + +.,

— . G . hem vt ey op e ey e Gun s Gem it e em M Smd mm wm e - —— -

Fig I37 ~ Determination of the target after obteining & Ptwo division

NPR = curve of the determihetion of the target after obtaining a
"two division" verified bracket 100 - - - and 102 + + +

A covéring group is considered to be unverified if there is
only one observation of dne of the signs; Zfor example 3 mhuses
and 1 plus, 1 plus and 1 minus, 1 minus and 5 plusses.

 In order to determine on which sight metting subsequent firing
is to be conducted let us work out the determination of the target
after obteining covering groups wi th verying proportions of signs.

§ight settings.

Provability of obteining & minus on setting 100.
Probability of obtaining e plus on setting 100.
Probability of obtaining a covering group on setting 100.
Probability of locating the target after obtaining a covering grou

ied ~

- e e e wm = o - owm e - - emm me mm s N wme me S e e e e e e e e

Fig T4. "DeterminaTion of the target after obtaining en unveri

Let us agsume that on sight setting 1CO with our first round
we obtained & minus, in repeating this end of the bracket we
obtained a plus, i1.e. on sight setting 100 we have an unverified
covering group. Let us work out the determination of the target
for this particular cage. The results of the calculations are
given in fig 14. Employing the data given on the f#th line of the
taBlie we construct a curve of the determination of the target efter
obtaining an unverified covering group (—+) on sight setting 100.
From the table and the curve of the determination of the target we
gsee that the mean and at the same time the most probable position of
the terget corresponds to sight setting 100. The depth of the
whole/of the pasilile positions of the target equals 4A X or 8 B9,
The probability of locating the target within the sectors of slght
settings 99 and 101 is relatively smell (epproxirately three timeg
less than within the sector of sight setting 1003. Taking 21l this
into account, one must come to the conclusion thet further shooting
must be cerried out on one sight setting, and namely on that setting
on which the covering group wes obtained; in this cese sight
setting 100. Vhen continuing the shooting it is possible to obtain
either an equal mumber of plusses and minuses or the predominance
of one type of sign ofer another.

Sight settings.

Probability of obtaining two minuses at sight getting 100,

Probability of obtaining of one plus at sight setting 100.

Probability of obteining minus, minus, plus at sight setting 100.

Probability of loceting the terget at sight setting 100 after

obtain-ing minus, miaus, plus.

Fig 15. Determinetion of the target after obteining en unverifiead
covering group on sight setting 100 ( = -~ 4 ),
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In the event of another minus and another plus being obtained
the area of the possible positions of the target decreases (1% Bg
on either side, 3 B9 in all), the most probable position of the
target remains within the sector of the sight setting on which the
covering group was obtained. u: Consequently subsequent fire for
effect is carried out on the same sight setting. - '

In the event of a Bovéring group being obtained with a pre-
dominance of one sign over another then the most probeble posifion
of the target will not correspond to the sight setting on which the
covering group has been obtaeined but will be some distance away =
from it depending on the relative position of the signs .

. . 3 b oranis

%;14 In order to establish how firing is to be carried out after an’
* unverified govering group with a verying proportion of signs has
been obtained, let us work out the determination of the target aften
obteining an unve-rified covering group minus, minus, plus and '

minus, mimis, minmus, plus. o

i The tebles and the results of the ca;églgm ions for_the.
o covering group minus, mims, plus, are given in figure 15 an
covering group minus, minus, minus, plus, in figure 16. -

seeons

dmfdr_;

Sight settings. , gt s :
Frobability of obtaining 3 minuses &t sight setting 100. o
Frobebility of obtaining 3 plusses at sight setting 100. '
Trobability of obteining ®8R - - - +at sight setting 100. :
Probability of locating the target after obtaining - - - + at -
sigzht setting 1CC. o .

f
e e e ww mm e e ma em e e m e e e e e e e e e e S

g 16, letermination of the target after_objainipg an unverif?gﬁi
covering group at sight setting 100 (- = = +)o _

o ) s

L g 2 Zopi e o
Studying the cUrves of the determination of the terget we see
that after obtaining an unverified covering group with a sign ratio .
of two to one (in our example two minuses and one plua), the most -
pretoble position of the target is within the sector between sight
setiing 100 and 100.5, i.e. displaced from the sight setting on
which the covering has been obteined by less than 1 Bd. Consequent
it vould not be correct to alter the setting of the sights for
further firing.

y.

. Aftsr obtaining a covering group with a si : r;;io of three

| one‘(ln cur examples three minuses and one plus) the most probable ¥
»pT31tion of the terget is displaced from the sight setting on which’

the covering group had been obteined by 1 B9.. In our example 8
corresyondsgto sight setting 100.5. : ™ v fhi§ :

_Sunmﬁrgzing the deductions made above, the following rule may
te given: if while trying for a bracket or if while repeating
rQunds_on its extremities an wnverified covering group is obtained
! on a sight setting, firing continues on this setting until a sign

7tio is less than three to one. In the event of the sign ratio
being three to one the sight setting is either left unaltered or it
3 nltered to the extent of 1 B9 in the direction of the smaller
natber of signs. In the event of the sign ratio being greater than
three to oné the sight setting is altered to the extent of 2 Bqg
(9r by one division of the sights, when X = 50 me tres) in the
direction of the smaller number of signs. '

If after such an alteration of the sight setti a«*;éd~~*f* ¥
v o
giLbursggéui the o:per slgn és obtained, exceeding gﬁreepto ogtnggce
tolermedlo te carection is made for elevation or to
in thu opposite direction. ¢ thé sight sgtting

1C. Segquance of renging.

In leying down the principles of ranging wi '
of ocbaervation of bursts directions were 213§n cggfgfngg’;?ee:;gggd
ations, concerning the ordering of the initial sight settings the_
lJungta of the initial bracket, the sequence of halving & brechet ema
the repeétition of rounds on its extremities, and finally for the
svlection of the most edvantageous sight -setting for subsequent firing.

proved For Release 2000/08/17 ; CIA-RDP78-04861A000100020001-0 -




' CPYRGHT

[ Approved For Release 2000/08/17 : C RDP78-04

-
‘e e

;gs;

In view of the fact that the expenditure of rounds and time on
ranging depends not only on the selection for egch round of an
appropriate sight setting, but also on the number of guns firing,
sequence and rate of fire, it is essential to establish & sequence
of ranging giving the greatest economy in firing. The %Eestion is
complicated by the fact that the number of guns firing, e sequene
and rate ¢ fire often react differently on the rate of expenditure
of rounds end time used in renging. Thus increasing the number of

- guns firing normelly speeds up ranging but at the same time incresses
the expenditure of ammunition; an increase in .the rate of fire
whilst speeding up ranging demends in some cgses a greater expend-
iture of emmunition and so on.. s B _ —

In addition, the sequence of ranging, to a considerable extent.
depends on the nature of the target itself. If the observer is
/éestroyng given the task of/memixaxizirg a bullding and the firing-is conducted
/ time by a large calibre gun and considerable/is &l lowed for carrying out
the fire task, then the whole ranging must be carried out in such
& manner as 1o ensure the greatest economy of ammnition. But if
for example it is necessary to neutralize the fire of a mchine gun,
“which is firing on our infantry then the mequence of regnging will be
completely different; it shoq%d be based on the economy of time
even at the expense of a consigrgble increase in the expenditure of
"bg| ammnition. Therefore, it is necessary to view the gequence of
© " ranging given below as a general guide which justifies {tself when
employed systematically but from which under certain circumstances
it is necessary to deviate. It is elso necessery to point out
that in the case of shooting with a battery it is necessary to
ediminate the difference in performance of the guns through selecting
guns of like performance for each battery or (in extreme cases) by
knowing the degree of difference and allowing for it by individual
corrections to the guns. o . .
If this requirement is not met it becomes impogsible to
establish rules for firing guns with verying performances.

Let us consider the sequence of ranging on stationary targéts
where there is only a small or medium OT angle.

Errors in preparstion are such that it cennot be expected. ths
the £irst round will burst on the line BT, i.e. & burst &iving
observation for range. In the mjority of cages particularly when
firing for the first time in e given position the first burst can
only be utilized in 1eking corections for line to bring L.¢ .arsts
on to the line of observation, Therefore practising economy in
emmmnition and time, one should commence firing with a single round.

. After obtaining the first sign, the target is brackeited into '
- g'lé, €, 4 or 2 division'bracket, deperding cn renge and the method
of preparation. C . S e R

The repeating of rounds on the extremi ties ¢f d brdcket is only
necessgry when a short bracket is obteined, i.e. a bracket.of two
divisiong of the sight. For brackets of sixteen, eight and four
divisions it is sufficient to have only onc eign on each of the ends.
Therefore, bracketting a target with an eight division bracket and
halving it to & four division breckot mist only be done with gingle
rounds, perticularly as the probability of obtaining an observaticn
of plus or minus is considerably greater than fifty per cent, even
when firing on comparatively narrow targets.

The four division bracket obteined is halved to a two division
one. As it is necessary to have not less than two observations for
range on each of ity extremities, 80, in order to economize in time
taken for ranging, the halving of a Tour division bracket must be
combined with the repetition of rounds on the extremities and must

.be carried out, wihen firing with a gingle y by 2-Z rounds of
gunfire, and when shooting with a battery %%2oop3,'by cne round-of
troop fire. The same sequence d'firing is used also on those
occagions when & two division bracket is sought straikteway (i.c.
with shortened preparation from the map for renges of up to tliree
kilometres, and with full preperaticn with ranges of up to eight :
kilometres, B9 < 40 metres. . il ewmiai HL

Rate of fire must be such as 1o allow observation of the bursts
. of each round fired; therefore when firing witk a bdettery (troop),

. Y - CIA- -04861A000100020001:0 = [F
§|ﬂa&'29—9910§(17 %LA 3DP78 0 — e




3,

to give the order for the new method of fire - "By batgﬁéggwgtroogzl

‘dispersion for line and for range. In connection with thi; qih

depending on conditions.of observation, wind, ROC2NER, terrain, widtl
of the target, calibre of the gun, etcSthe rate of fire should be .
within the limits of 10 and 30 seconds, after having shot in the
battery (troop) the rate of fire for subsequent firing can be changed
to the normal rate of 1 - 2 seconds. To achieve this it is necessay

SR N
Likewise, in firing mortars, fire is carried out with single.
rounds until a short bracket is obtained. A4 short brackqjﬂ;a“‘ought
end the subsequent firing is conducted in the following manner:: 'in,
the case of a mortar - 2 - 3 rounds gun fire and in the cape o
section or troop - troop fire at & rate which allows- for observal
of each burst. . o Ca R R T A : ;
In firing on a live moving target, heving obtained the directis
with 2 single round the whole of the subsequent ranging is conducted
in rounds of gunfire from the battery (troop) until the first braxat
is obtained and by single rounds of gunfire for the whole remaining
course of the shoot. For economy of time ranging is limited "to" the"
bracketting of the target with a four division or en elght division
bracket, with an accurate observation on each of the extremities.
The bracketting of the target is only carried out in the Gase 'of the
target moving across open country. In the case of broken country, .
the gpproach of the target is awaited with the sights set short, .

11. Ranging with a large OT angle.‘

If a battery is considerably displaced to one b
ob-gservation, ranging is considerably complicated and poss a8
number of peculiarities set out below. SR ;
l. In the case of a large OT angle it is necessary to obsery

targets of the same size, the g;obability of ohse

rving bursts
plusses or minuses falls sharp as .displacement 0

Azcitl

Line of fire

R T At 8

Fig 17. Determination of the size of & medium disp3ecement to
the flank when shooting with a large OT angle. - -
CN=B6] ~ medium displacement to the flank from the 1

of observation. »

Let us suppose, (fig 17) that the battery (troop) is digplaced
to such an extent thatthe line of observation forms an angle'a' with
the line of fire. If § € is the single of the 100% zone with B
being half the longitudinal axis and B6 half the lateral axis, gmn
then the mean deflection from the line of observation will be.BEj=CN,
As may be seen from the figure, the extent of the mean displac ﬁ%ﬁi'
from the line of observation B6) under these conditions, i.e,.
displecement, is considerably greater than BS. The size of BE
be determined by projecting in the direction of CN the deflec
and Bg and adding their projections as vector errors. s

Trojection B9 on & 1ine CN = ‘ .

- CMl = Bg@+sine
Irojection B6 on a line CN = e emet e e
. F CI; = B6e.cosk :
, Aprlying the rule of vector errors running in the same direction,
we heve: . o S e e
Bﬁl = VBg<ain% + BG‘COS‘C&.' . . R T

_Making use of this formula, let us calculate the value of B6;
under the conditions of varying disglacement, i.e. with different. .
angles of observation«, with Bg =:20 metres and 36H=.2mmgtrea.g'i =

The results of our calculations are given in table 17.
s ‘ Ll e i s ab

Angle of'observation' .
361 in metres. .




Table 17 shows the extent to which the lateral dispersal of
rounds ag it appears to the observer, alters according to the

increase in the angle of observation, i.e. with

displacement. But the greater the extent of latersl dispersal of
rounds, the smeller will be the number of busrts, in the case of .
relatively small targets, which will give observation for range.
hus for example if we take the width of the target to be 21 = 10 m

and with the mean point of impact being brought

line of observation and with the anﬁleboffopserzﬁtiogat= zgrgﬁ i.e.
_0 serving e signs o e

with BT shooting, the probability o
bursts (¢-) will equal

p=20 (5e) =0 (g) = 0(2.5) 3 0.91 -

.. .With g target of the same dimensions but with an angle of
Obgervationd= 5,00, the probability of observing the signs of the

bursts ( - +) wiil equgl
'p=10(56) =20 (I0.1) %y 2(0.5) &5 0.26.

Having calculated the probability of obteining a sign for the

various angles of displacement and assuming the

to be 5, 10 and 20"metres,will obtain the results shown in teble 1s.
; e

" e, . .

. These results are i1llustrated in graph form in figure 18 where
elong thefaxis 62=x3 ave leid out the angles of observation and
along the Y axis the corresponding probability to thesge angles of
obgerving the burst. The curve 1 is for a target of 5 metres in s
width, the curve II is for a target of 10 metres in width and the
~ourve IIT is for a target of 20 metres in width.

an increase in

accurately on to the

width of the target

XogTe of observation. —
robability of observation of signs
E.burste when target width 2 1 = 5 m,
The same when 2 1 = 10 metres. _
The game when 2 1 = ©

i e W @F‘ kg SR
- 'From the table and the
of th

the probability of ob

] T

‘burst under conditi ong of va
targets of varying width, i
for target of 5 metrem in width;

.. Pig 18.

Qr target of 2
ihmeateet ol

-
~digplacement, i.e. with & large OT angle, which

;'*‘iﬁéﬁ,ggg;jy, the observer is unable to correct from his obmervation .

" pdst the spread of shot according to his troop f

PS'S' case as indicated in Section 2 the guns are brought parallel ei ther

from enother OP nearer to the line BT or
meens of troop fire with high eir burst.

3+  The usual method of bringing the bursts on
observation empioyed in +he case of gmall or med
be used under the conditionsg of firing with a la

E when firing with a large OT angle.
- In some cases the bringing of bursts on to

~ of the dial sight one cannot bring the burst p1
‘observation as the burst will move along the arc
L of the range.

T igure it is seen that with the inorease

e angle of observation i.e. with the increase in displacement,
aervinﬁithe sign 'of the burst is considerably

L, Teéuced.  Ag 8 _result of this the expenditure of ammunition on

Tenging mst increase and tho whole eequence of rang: LSigine.miat alter. ..
: A graph of the probabilities ofTOBée;iihg;thgfsign of the -
Tying ‘angles- of obsg;Vatiqn and -

for target of 10 metres in width; -~ = -
bif ta 0 metres ! .

Hmngmsecond.pécﬁliarity ih ranging under coﬁditions of considerable

: This is explained by the fect the t the formila for the caleul-
- ation & the range coefficient Ky =&k, is approximately correct for
e smll OT angle, leads to very a6 congidereble errors however,

by the normal method, i.e. by altering the setting of the dial sight -
is impossible. From fig 19 1t is evident thet in alteringithe getting

\pproved For Release 2000/0"8/1‘7_ : CIA-RDP78-0486’~iAﬂ‘O )

Table 18.

to the line of
ium OT engles, cannot

the line of observation

on to the Iine of
of the circumference
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“from which;

v
L ,.

=31~

In order to bfiﬁg the bursts on to the line of observation
(point Po) it is necessary to alter the sight setting, as my be
seen. from the figure. : _ RS L

Pig 19. Bringing'the burst on to the line of observation by
alteration of the sight setting. .

Pig 20. Scale of the rén@e. : , S e

The peculiarities enumersted above make it necesgsary to conduct
ranging under conditions of a large OT angle, emplo iz;lg special rule
Tt has been found in practice that these rules shou d:be brought int
use when the corrdction for displacement is not less than =0

e

ﬁé;

In order to be able to bring the bursts on to the line of
obssrvation by means of an alteration in the sight setting it is
necessary to know the range scale. T

The raenge ‘g‘g is the anglef (fig 20) expressed in divisions
of the dial sight, which is the angle as gseen from the observation
point of the displacement of the burst from the target, all
14X, . B R N :

The range factor may be determined by means of calculation,
from a graph or by ranging. 1In determining the range factor by
calculation the following formula ig employed: o

From (fig 20) we have - PA = o X sinet ..
From pak we have - PA 47 k! o
Inserting the value PA from formila (2) i‘”°vf°mh~(£l,;ﬂ
get. . Wi .,.;,:;5#:\.::.“":1_}:;.?-7 e
, 8 k_ =4X sint :
1,0

§ = 4X- 1,000 gin~ e

‘ ﬂk L b st e = : o
If the angle 1ig expressed in divisions of the dial sight then
without any significant Srror we can accept that 1,000 sinde Ay
nhiers 4 is the correction for displacement, i.e. ne (ps), then” -

A =_4X.n¢

ak o . :
"rrezlly the range factor ig expressed as M9, then .
M(’ = A X-07
axk

The formmla obtained mey be used both for the range scale of
the aight and for the 'thousand ths' scale,

In this formla gk and NC are determined by measurement on the
tap and the valus of AX is.determire d from the renge tebles in .
accordence with the range relevant,

dor firing with the sight setting set according to the range - | §
scule, the formula obteined mey be simplified, bearing in mind that |2
4dX is constant for all ranges. e
‘ In crder 1c do this me mist divide the den®minator and the
Chaborator byA X, we will then havefQk i.e, renge of observation .
exiressed in divisions on the 9ightAY Exﬁressing it with Mk, we
Wil 1 wbtain the required formsia as follows; S

3
-1
3

Lg = ¢ N
L E (4)
LO the gight is divided inte 'thousandthg! (on heavy guns and .
Lorters) it ig convenient to calculate the value of kg which correg-
‘;tnds' to the alteretion in the range of burst by a 100 metres -
Liel irnserting into Tormula 3,100 metres in place of AX, we get

= ,n e
‘ein
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‘ag follows. = On & sheet of paper on the point target point)z the
X80 is constructed (fig 21), equal to the angle formed by the line

p-s8.

" the gum position, the observetion post and the target.

. battery position, the sight setting for tgggqecond round should be

' opposite direction to the battery, the sight setting for the second
~-round should be reduced. L e .

-

‘It is quite evident that if the line PA ig divided by one thousandth

‘i.e. 2 line equel to 14X. Consequently the renge factor will be

- second round hes been fired the bursts displacement from the tarat

-Solution. Ve determine the range fretor. As in this example

e

o W}A, S S 28 et B0
mumber of hundreds of

" v o -31r S
correction for displacement, divided by the
metres of the range of observation.
Exemple: T1C=6.00, Mk = 2,000, then

. To determine the range factor by means of & graph, one proceeds

of the target and the line of observation, i.e. equal to the

correction for displacement. PFrom point W meke an intersection P
elong the line || O on any desired scale, equal to LA X and from this
point P drop a perpendicular on to the line i\ K, cutting U X at 4,
end measure it according to the scale on which WP is drawn = 1AX.

of the range of observation, we will obtein an angle under which PA
will be vigible from the point of observation. s the points A and
U lie along the same line - the line of observation, then under the
same angle PUl will also be visible from the point of observation,

Mg = PA
v 6.6011—71{

- If for gome reason, the range factor camnot be worked out prion
to firing it is determined during the process of ranging. To this
énd the following method is adopted. ~Using the calculated initial
settings, the first round is fired and the lateral displacement of
the burst from the target is measured in divisions of the dial sight
The sight setting is altered in such a way as to bring the second
burst as close as possible to the line of observation. After the

is measured. The angle between the bursts is determined to which
end the displacement of the two bursts from the target are asdded
together, in the ease of the bursts falling on different sides of
the line of observation, or the lesser displacement is subtracted
from the greater in the event of both bursts being on the same side
of the line of observation. Having divided the angle between the
two bursts by the difference in the sight setting for the first and
the second rounds the renge factor is determined. :

- In order to determine to which side the éight setting is to be
altered it is necessary to teke into consideration the position of

- .. Should the first round be displaced from the target toward the

increased; if the displacement for the _round be in the .

‘Fig 21. Détérmindhg,tpg fﬁﬁge factbrtbyrﬁ;ans bfvé,diagféﬁ, ] Ak
The battery is to the left of the line of observation; Yk =
3,000 metres. HC = 6-60; the first roundis fired on sight setting

94 (AX = 50 metres). Displacement of burst from target: right 45.
Determine the correction to the sight for second.round.

ring 1s being carried out by the range scale (A X is constent
7 formale (4):

equal to 50 metres for all ranges) we emp} form:
M9 =JIC = 660 = 11 divisions of the dial sight.
< 43 60

AT A 5

As the first burst was displaced in the opposite direction to
the battery, the sight setting should be decreased. To determine
the correction to the sight divide the size of the displacement by
the caloulated range; we have: g = 45 sy 4 divisions of the sight.|

: g |

; d - ! i S R T Y TSR AR RS

Example 2. - The battery is to the right of the line of :
observation; &k = 2,200 metres; IC = 6-00; J4 = 4,000 metres. The
angle for laying on 1... shousendths scale is 194.  One division of
the scale of the sightAX = 18 metres. Displacement of the burst
from the targets right 30. Determine ihe correction for the =
second round. — - s

Apprb\ﬁe%#ﬂéleagg fﬁ&ﬁ/ﬁ%’ﬁ’? X

e m—



_ r6v_édfF6’er :

Mg.= AX-IC = 18-600 =
’ A FR RN LA A RN et TR
: The burst is displaced on the side of the battery, consequently
; 1t is necessary to increase the ‘setting of the sight. The
: . correction of the sight =

5 divisions of the dial sight.

gl

a = 30 = 6divisions of the sight.
- in thougendt ‘

Example 3. The battery is to the left of the line of observation; -

S I k = 1,3000 metres, IC = GHOXF 5-00; - sight setting (on thousandths

| scale) 120.  One division on the scale of the gight, A X metes,

? Displacement of the first burst from the rgets -

SRR | Determine -the ¢orrection_on_the sight for t

i ! out. the range factor by meens of a graph, .
|

Soéutitm. By means of graph determine that the perpendiculaz
= O metres. Range factor : 5% 38 perpendioula

M) = _PA =8 = 6 dvislons of the aial sig
- 0,01 Zk 1,3 : Sip il
It is necessary to raige the gight by R
L 40 = 7 divisions
-3 "= (e

)

i

R

, r.l"( If there were no dispersal of rounds and the ground surround
the target were flat, then provided the correction_ ) cur-
dtely worked out, after obtaining the first observation, . jecon
burst would be on .the line of observation. _However,

of rounds, the slope of the ground mear the target and erro

measuring the displacement from the target of the firs:
it possible that the second burst will not be on the line
vati.on' N SR FE B R T PR e g e SRR . ‘;,—

~ The sight is altered for bringing the next round on
of observation only in a came where the correction exce:
If the lateral displacement of the second burst_ from il i
such thet the correction on the sight is less than 25 me{re
firing continues without altering the sight setting. 2
explained by the fact that the minor displacement of:
range is the result of dispersal and making a correction_
bring any benefit while at the same time prrolonging rang

Piring with a fixed setting of the dial sight,correct ons.
zade on the range sight contimues until & clear observation of
sign of burst is obtained ( on the line of obaervation).

© movement ' ) Rt
Fig 22. Desesese of the dial sight.
Fig 23, Determination of
. of adiagram,

w7 Having brought the bursts on to the

““having obtained a sign of burst,
(Dial sight bracket). 1If only t tered-
end the renge sight setting is not, then as may be ‘seen in fig 22
the burst will be switched from point Py to Pg, i.e. will -be moved
from the line of observation. In order to maintain the burst on
the line of observation it is et the same time necessary to alter
the renge sight setting in accordance with the alteration in renge-
10 the extent of P2, P3, while altering the setting of the . al pight"
by engle B . It ig evident that in order to do this it is necest ry’
to know the switch for the.digl sight. : L

P.(,o‘ The formila for determining the switch of the dial sight work
out for comparetively smell corrections for displacement is not
sufficiently accurate when firi with a big OT angle as in this.
chse, and my lead to considerable errors. _There%ore when fir
vith lerge displacement the switch of the dial sight is usually
determined by means of a diagram. - The procedure is as followss:
°on point & (point of target) construct engle KWO (fig 23) = to .t
engle formed by the line target and the line of observation, {i.

2qual to the correction for displacement. Fr oint ﬂ\,along,"-th i
line bettery-target, using any scale conveqiegg the line Il’P’:_e'qu_g]_a

- . o 1A X. ' From point P a prerrendiocular is to the line ofi
T observation, cutting it at point B.  The line PP is measured using
the seule employedfor drawing &\ F, which was quel to 1A X,

aYaVa¥/aVe opuvi-Je)e UV TUUV
H -
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- ..indicates that the line of fire igs rassing to the right of the

L e R o £t 8 R s e
1Y is perfectly evident thet if the line PB 1S divided by -001M
- we will then have. the switch for the dial sight ‘with the sight setbing

altered by 1AX. b e i o o e et ‘
‘ The size of the switch for the dial sight mey also be determined
by calculation. N - .
In triangle PHEI (fig 23) we have:

P = 4X tg 1C o i
At the same time we cen note the approximate equetion

PP = 4e 8 ' -

IT00

- where /6 is the shooting range; L ‘ R
" is the angle through which it is necessary to turn the gun
in order to bring the burst over from point B to point P;
consequently #is the switch on the disl sight corresponding
to & chenge on the range sight of 1AX. ‘ :
‘ The right hand parts of the two equetions written above are
themselves equal, since the left hend parts of the equetions are
equal. ignsequently, _ : :
A6 = aX tg IC from which,

: = IIy= 4X tg IC
d 5.001 75 -
. The approximated values of the tangents of the angles are
shown in Table 19.

Bxample 1. AX = 50 m; T®= 6-00; tan M= 0.7; 46 = 3,000 m
: LWy = 50°0,7 & 0.12
A

Example 2. In firing from morters or from guns with the renge sight
calibrated in thousundths the value of Wy (dial sight switch) is
determined on the besis of an alteration in range of 100 metres.
The data is the same as for example 1. S
U o Iy = 100-0,7 = 0-23.

o P b

. ..The first bracket for line is made equal to one meen error in
the determining of direction, i.e. within the limits of 20 and 40
divisions on the dial ‘sight depending on the accurecy of preparstion.
At the same time, the length of a bracket for line should be such
88 to include a whole number (sufficiently accurate) of the corr-
ections for the dial sight.

Approximated Values of. the angle tangents. Table 19.

Angle in Tangents_ Angle in . Tangents .

~divisions txact Approx = . divisions o Exact “Approx -

of the . Value wvalue for - of the .- .Velue _value for ..
Tiool calculations -

dial sight. Calculations dial sight’
o oo in the field T

—in the,’fieldg o

Example.  Range of observation fk = 2,200 metres: range 46 = 3,900
.metres; correction for displacement TC = 6--00;- dx = 50 metrewm.
" Battery is to the left of the line of observation. Let us work out
>%%igrgzlx)zxatically the range factor and the move of the dial sight :

T 29 4315 divisions of the diml sight.

-
- T

Ak

My=__P5 __ =36 & 9 divisions of the dial si ht.

. 6' 661 z}ﬁ;;ﬂﬁaﬁ, R PP v i '7;:‘»“,“&‘}{?,"5’»‘ d g . 2o ' v

©Let us suppose, that after the first round at range sight

setting 78 we obtain the. obsexrvations -~ left 40. L Sl

- " Correction for the range sight . o
e = %ws divigions of the range sight.

ly.

S After the s'ecoxlid,round on sight setting 81 & minﬁ,é is obtairi,e‘ai.;.
The bettery being to the left of the line of observation, & minus -

Fig 24. Deternination of UJ end Iy diegramm

R

ETREES

target (fig 25).  Consequently bracketting the target for

. line, it
is necessary to switch to the left a : e
F??Se_ﬁighiysettins; ' Taking inte an ﬁt_the seme time to alter the

he width

ilderation that, t
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of the bracket must be betweeh the limits of 20 and 40 divi an of N

the diel sight and must « contain a whole number of corrections for 2

: switch of the dial sight, one must in this case make & bracket equal
§e62 in width either to 9 x 3 = 27 divisions of the dial sight or 9x4= 36
divisions of the dial sight. Bearing in mind that from then om it
will be necessary to halve the bracket for line and simultaneocusly to

" alter the range sight setting, it is more convenient to take 36
divisions of the dial sight as the width of the bracket.

Having obtained the first bracket for line one halves it, at the
seme time helving the bracket for range. The width of the last
bracket for line when going to fire for effect must be not more than
4 to 6 divisiong of the dial sight. After narrowing the bracket to
the indiceted limits and having gone over to fire for effect, the .
directional error at the centre point of the bracket will be not be
more then two to three divisions of the dial sight (half of the last
bracket), which ensures the hitting of the target. When firing on-
personnel the width of the last bracket for line may be as much as
ten to twelve divisions of the dial sight. After going over. to fire
for effect the directional error at the sentre point of this’ brac%et,
will not exceed five to six divisions of the dial sight; teking into
account that the lethal zone for shrapnel (from 30 to 60_me 5
the front depending on the calibre of the shell) one may. take
error in direction as permissable. ; A
Fig. £5. Bringing the burst on to the line of observation (P2) and

bracketting the target for line. ,

Iif ass result of the slope of the ground near the target“or or -
any other reason the bursts, during the prosess of narrowing the
bracket, are dispersed from the target and are not observed, b: ‘
the bursts on to the line of cbservation is done_ by altering thelange
sight setting as was done after the first observation. e

. S

In view of the fact thet latersl dispermsl of rounds 1a not
great 1t is sufficient to have one clear observation of burst at each |
end of a line bracket, i.e. it is unnecessary to verify the bracket. ¥

. One goes over to fire for effect at the centre of the 1ast bracket.
for line. e

Sequence of ranging is a8 follows: before bracketting _the ,%;
target in the first bracket for line ranging is conducted withﬁging e |
rounds; after the terget has been brecketted for line, subseqpsnt
ranging is conducted by rounds of troop or section fire, when fir:
one gun - by gun fire (two rounds) and with compulsory re—laying a
each rou’nd RS SRl 2 = i
Example. DBatery is to the right of the line of observatimn'lrk”n' s
'2,40C metres; #6 = 5,000 metres; IC= 6-20; AX = 50 metres. .. . .
'1r1ng is conducted by one gun on the dentruction of pillbox. b
3ight setting 42-80. o

he will work out Mg and Iy diagrammatically.

o] -éﬂi*a 12 divisions of the dial sight;

T TR Wy e TR e

Ty = 35§*q\ 8 dil visions of the diel sight.

P62 Sequence of renging. S
Ho ¢f dial sight Angle of Range  Obserdation Calculations and
shot(a) sight . . reasong for . .
o el eorreétions.
} (42-80) 30-00 1C0 Right 50 50 + =4 X
2 104 .4 Range correction

L R : less than 25 m.
‘ : . .. Reange setting not
"~ changed. Repeat.
Left 3~ Target in line ,
' bracket 8-4 = 32
‘divisions of sight

[}

r4 +32 1C8 " 5+ Halve bracket
ﬁ'g -16 106 R5+, L2+ ~Halve bracket
=G -8 A 105 I3 +, + Halve bracket

(1 division of
s%sit ; éidivi§ins
. : o) o % |
a-1C -4 -C-02 R2 -, L5- Bracket ofsiour
. divisions of dial
sight obtained.
Fire for effact.
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“‘bringing the bursts on to the line of observation. To this end

.. ‘the same line but at different elevations, differing from one anoths
. +by four to eight 4X (200 to 400 metres).

means ofagtraight line on the ground determines the line of fire in

| Bg 27, Plen to the exempls shown in Heure

- line of fire ran to the right of the target, snd that also the :

68-70.  The obgerver decided to halve both these breckets en thercy

- - =0

In the case of a farget“on a forward'slope or in the event of
the observation post being on a considerably higher level than the
target renging with a large OT angle can be conducted without

one marks out the line of fire on the ground by firing two rounds or

The observer mentally connecting the two points of burst by

relation to the target. After this bracketting the target for line
and the subsequent narrowing of the bracket is done without bringing
the bursts on to the line of observation, sltering if necessary, ins
slght setting for range to bring the bursts closer to the target.

In order to bring the following bursts closer to the target,
the observer determines from the two initisl rounds the approximate
range factor and in accordance with it alterews the range setting
and orders two more rounds gun fire.

Heving obtained a bracket for line and an approximate bracket
for range, the observer narrows both these brackets, ordering a
switch appropriate to the position of the target in reletion to the
lines of fire as they appeared on the ground, (with the first and
gsecond settings of the dial sight). If it is found difficult to
de{ermine the switch necessary the bracket obteined for line is
ha Ved. . iy . - TR L R YR
~ 'Subsequent narrowing of the bracket for line and the bracket
for range, sequence of firing, width of the last bracket and changin
to fire for effect are the same as for firing with a large CT angle
(see page 62)

Bursts aiter order;

Left 0-40, elevation 70, R
Iwo rounds gunfire. \\ii
Target

Bursts after order;

Right 0-2C; elevation 69;
, Pire!
Bursts efter order; o\~
Left 0-10; Fire! i .

Translators Note: P and smg}1ﬂnumbéx;§quals round fifed
. Ip and number equals elevation ot

d number;
which round wa

3,

- Elred,

e

S SRSl R T g e S e =
Pig 26. Renging with a large OT angle on & target situated on the
~..... ' forward.slope of & hill. (Battery on the:

Example (figs 28 and 27). Pire is cerried out by a troop of

122 mm howitzers M 1938, The terget is a mechine gun in an open

nest on the forward slope of & hill. The observer decided to carry

out his fire tesk with one gun. AR
. Having had two rounds on the seme line but et different

elevations 68 and 72 (seventh charge), the observer decided thet the

Yarget was within the bracket 68 - 72, since at clevction 68 he
had obtained 2 minus fburst below the target), und et elevation 72
2 plus (burst above the target). Having given the order: "left
0-40, elevetion 70,. two rounds gunfire®, the observer got 'left end
lus', nemely a bracket for line of 040 and & bracket for range of. .

fore ordered; "Right 0-20, elevation €9, Fire®" He observed one .
right and plus and the other right and minus. = The observer decided |
to conclude the ranging by getting a brecket for line of 0-1C m8
in width by helving the bracket obtained (0-20 divisions of the

dial sight) but : T o ;"L
0-10,5F§ref" ut not to a;ter the elevatioq ',de vrdered; “Icft

The target was now 4in & "Hox" of féur burété 5,6,7 end &8
end a bracket for line of 0-10 had also been obtaiéeé., ;he )
obsgerver goes over to fire for effect by ordering: "Xight 0-05
Lower Angle of sight 0-04; Four rounds gpunfire." - o

g
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 varients of such & lay out is given in figure 28. . L

‘the dial gight is

‘cage however, as may be seen from the diagram Ic

g . B IR St =
Note: With sevemth charge at sight setting (elevation) 72 the angle
of elevation is 408 thousandths, on elevation 68 the angle of elevatioz
is 375 thousandths; one division of the ##&® range sight corresponds
to 408 - 375 = 8 divisions of the sight clinometer. v
== :

12.  Renging when "firing on onesgelf"(in the cage of t’h’ﬁ

between the Observation Pogt and the gun pq‘s-j._t:l_.gn.

Preceding paragraphs dealt with nangingun er normal condl tions of
the location of the deployed battery, when the gfm position and -the
observation post are on one side of the target. Under battle conditio

si¥uetions may arise when the target is found 40 be between the gun
position and the observation pest. This happens when fi
from within the enemy's position; these cages more ofte
the forward edge presents an irregular line. One of the

The preparction of initiel settings under these cond:
conducted es & rule from a map using normal methods. In
constrmet the Toremlue for the diel sight switch let us 1o L
where at points O, T and K are shown the respective positions
gun position and the target end the observation post. ~ Fr
diagram it is seen thet to the observer situated at point
on the dial sight will be the same as for the observer si
point K, which is on the line of observation but on the.
the target. Conseygently the formula for caloulating the s

n?r = __IC , worked out for the normsl
of the observation 0,0 6 post and is sppropriat
cage also; one should at the samé timé bear in mind that 1
of the normal position of point IC - it is the angle betwee
Bun targeét and the line of observation, i.e. IC = 4-310!1(]}0; in

fig 28. An instence of the target being bet
post snd the gan position.’

P, 29. Correction for displacement IC a he _switc]
sight Iy in the case of firing on "oneself".

Kules for renging relating to the width of the ini
verifying it and nerrowing it and .choice of settinga for g
fire for e ffect are the same as in the nor osition of.
vetion post. At the same time depending ~slze of ‘10,
necessery to employ either the rules for ranging with a sma
medium OT engle or rules for ranging with a large OT engl:

. The locetion of the observation post on the other si
terget produces peculiarities in determining the sign for cor
while in the cage of a normel sighting of the cbservation pos
corrections for line end renge slways have a sign opposite to_the ’
observed, in this cuse the sign observed sand the ones for correciion
are the same. These gituations are explained 'in figs 30 and 31;-“In .
fig 3C it is shewn that when a burst is obtained at{ point P the ~ i
observer located at point Ky will observefa displacement of burst to
the left at the angle &1 and mist order & switch to the right of angle

= Kyy- 1. The observer loceted at point K on the other gide of the
target will observe the same burst as having a displacement to the =
right at angle dand must order a switch likewise to. the right of angle
A wy-g~ fig 0. VAL T
'i, 70. DBringiig the burst on to the line of observetion. . .. ...
®L¢ 21.  "olding the bursts on the line of observation (employment o

_the switch on the diel sight). - o S

In figure 31 THE DUTTtY given the -
gign plus by the observer located &t point K; who will correct it by .
giving a minus correctioh of elevation and the observer located at:
point X on the other side of the target will observe the same -
ng minus and will give a minus correction. From fig 31 it is also
seen thet the switch on the dial sight is elways ordered in the dir

. i

cction in which the burst mist be displaced fr

| from_the line of” obgervatian
when the elevation is altered. Thus for éxample, having cbiained &
turst at point F1l, the sight setting for range mist be reaucﬁ. e g
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; =38~ .
IBe division on the dial gight is not introduced then to the observer
located at pointnK thelburst will be displaced to the left of the
line of observation (P2); as may be seen from the diagram, the
correction for the switch on the diel sight must also be mede to the
left.
Example 1. (Ranging with 2 small OT factor). The rositions of the

n position, the observation post end the target arc shown in fig 22;

6 = 3,60C metres; Fk = 2,200 metres; IC= 2-80; line of target 38-60;
fire.is carried out by a troop.

Under these conditions =4k = 2,200 = 0,6;
. =gk 3,600
Iy = IC =280 = 8 divisions of the dial sight (by 100 m)
’ B 6 -s—g— . : 3 i S s»’
Yo of Dial sight Angle Elevation Observations Calculations
shots  (Director) of sight ' . of observer
' ' i . end hesis for
' o orders.
1 (38-60) 30-00 72 Right 33 33+0,6 = 20 divs
N : on the dial gght
2 ‘ + 0-20 minus Lower elevation

8 divisions and
teke into a/c
switch for dial
sight - 84=32
. divs of dial st.
3 + 0-32 T 64 Left 7 + Halve brecket
‘ : Take into a/c
. displacement L7

4 - 0-20 68 plus Falve bracket
5 -8 - 0=08 .70 plus Switch 2nd gun
, Ieft 35 36°0,6 = 20 divs

‘Right 3 + of dial sight.
Right 2 +  Verify bracket
‘8t elevation 72

9 - 12 2 gun - 0-20) 72 Plus Go to fire for
¢ remainder Right 2 - effect at 72.
, ~0-08 Right 4 -
Right 3 +

Fig 32. Relating to Bxample 1, ranging&ith small OT factor.

Example 2. (Renging with large OT factor.) .Disposition of gun
position, observation post and terget as shown in fig 33.

Fig 33. Relating to Zxemple 2, renging;with large OT factor.

- HA6 = 3,200 metres; Ak = 2,000 metres; IC= 6-00; 4X = 50 metres;
line of target 18-10; firing is conducted with one gun to
destroy a strong point. Range factor and switch for the ddal
sight determined disgrammatically.

Mg = PA = 30 = 15 divisions on the dial sight;
07,0014 & ’

IMy= _ P = 36% 11 divisions of the dial sight.
0, 6%1 46 3.2 :

T Dial signt A of §  TElevetion Observation Celculrtions of obs

Ko o
shots (director) and basis for corr.
1. (18-10) 30-00 61 Left 50 50 = 50=3 divs/clev."
2, : ' 67 plus Line bracké¥ texe—
11:2=22d1ivs/liel ai pht
3~4 4+ 0-22 69 Left 2 - Halve brgcket.
5-6" -0-11 68 Right 2 +g lelve bracket.
. left 4 +

7~-8 -+ 0-08 + 0=02 - left 7 -  DBracket of 6 divs of

: , right 2 - disl sight obtrined

Go to fire for effoct.

L]
]
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!
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13. Ricochet Shooting.(Ranging).

if the surface of the soil in the target area is such as to give smll
cratering.  Vith the increase in the depth of the creter, the effec-

Tt is necegsary to beer in mind that when a shell bursts on the ground

end likewlse those behind cover do not sustain any damage from the
fragments of & shell bursting on the ground. For the neutralization

after ricochet.

ricochet, i.e. are deflected from the surface of the obstecle, which

not exeeeding 15 - 18° on soft and medium ground and angles of 18 =220

falls sharply and therefore, the angles of strike gliven above are taken
as being the limits for ricochet shooting. e

intervel and the height of burst of the shell above the ground after

ochet and the moment of burst is greater.

interval and the height of burst ebove the ground, as dul

interval the shell hes time to traverse a greater distence from 1he
point of ricochet. : R S

grourd is more complicated: on the one hend, with the decreasiggfcf

which at the same tine lessens the height of the burst aboya ik
on -the okher hand with a decrease in the angle of strike -there i
increase in the interval of burst which brings about an increase-
the height of the buret above the ground. i

of burst above the ground.

to the right. The angle of turn reaches up to 600,

bursts after ricochet, is shown in fig 34. The greater part of the .
¢ffective fragments originete from the side wells of the shell and fly
sideways, covering a comparatively rarrow atrip. Measurement ¢ '
strip: three to five metres in depth and thirty to fifty metres’
length depending on the calibre. The direction of the strip is H
hormally not perpendicular to the line of fire and .is governed by ‘the '
turn of the shell after ricochet. . sroniots s

moke certein that the angle of descent, which corresponds to the range’

of firing and the selected charge, glves the necessary angle of strike.

At the same tipe it ig necessary to take into account the slope of the
ground at the target. In fig 35 the slope of the ground is shown to
be towards the battery. R s

"Vhen e shell bursts on the ground good fregmentation is obtained

tiveness of the fregments decreages sharply. Completely negligible
gffeet from fragmentotion is obtained under conditions of deep snow.

vnly open targets ere hit. The targets located in trenches, gullies

of such targets- it is necessery to employ shéll which burst in the air

When meeting an obstacle at a small angle of approach shell

they do not destroy, but only dent slightly. The percentage of ghell
tha% ricochet depegés on a number of things: tyie of ground, shape of
shell, terminal velocity and angle of strike. All other things being
equal the percentege of richchet is greatest when the angle of sirike
is smallest, It has been established by trial that at angles of strikd

on sefx hard ground, not less than 80% of shells ricochet. With the
increase of the angles of strike the percentage of shell that ricochet

The burst of the shell in the air after & ricochet takes place .
through the action of an exploder (fuze), set for delayed action. The

the ricochet, depend on the time the fuze has been retarded, on the -
terminal velocity of the shell at the moment of ricochet on the angle -
of strike and on the type of ground. e e oo
The more the fuze has been retarded, the greater will be the. ;
interval and the height above gfound of the burst after ricochet, am
¢ther conditions being equel the interval between the moment of rice

U T ST

The greater the final velocity of the shell, the greate

e s LA

The smaller the mgle of strike the greater the ints
the influence of the angle of strike on the height of bui

't.above _the

the angle of strike there is @ decrease in the angle.of deflection

The harder the ground, the greater the interval a.nd';he ‘height

SN avn et i A

After & ricochet, the shell usually turns to one éide.‘mofé oif

The nature of the dispersal of fragments obtained_ﬁhgn‘a”sheliQ*

Commencing ricochet shooting it is necessary firsmt inéli

As is geen from the figure, in this case Oc =g = at‘Wheie R
Qe - engle of descoent; : e
B = angle of strike (impect) T
2 =ancle of slope of cround . B
In fig 26, the <

sround is shown slopin
€ away from the ‘M :

-
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 battery, then to the permissible limit of the angle of impact must be
.added the angle of the slope of the ground. A comparison of the resul

. charge which will allow ricochet shooting.

JA-RDP78-04861A000100020001-0
. % ' _40_ v l

In this case Oc =p + a.

Fig 34. Strip of the dispers?#f fragments of a shell bursting after
richchet, _ _ .

Congequently, solving the problem of the possibility of conducting
ricochet shooting under these conditions it is necessgry first of all
to determine the angle of slope of the ground at the target.

If the slope of the groumd is towards the battery, then one must
subtract from the permissible limit of the angle of impact the angle of
the slope of the ground; if the slope of the ground is away from the

obtained with the angle of descent for the particular range will alow
one to determine whether it is possible to conduct ricochet shooting,
and will give the correct ®E® choice of charge.

Pig 35. Angle of impact p with the ground sloping towards the battery
8c - angle of descent; a - angle of slope of ground.

Fig 36.  Angle of impact A with the ground sloping away fromlbattery:
~ ©¢ - angle of descent; a - angle of slope of ground.

Example 1. The ground at the target is sloping towards the.
battery. Angle of slope a = 5°. Ground at the terget - soft. Renge
3,400 metres. Troop - 152 mm howitzers M 1938. Choose the smallest

Ve determine the angle of descent which is required under the
glven conditions to give the required angle of inpact. The permigsible
limit of the angle of impact for soft ground is / n=15°. Ccnsequently
ec=p.-a=150-50=100. }

We chooge the smallest charge for which the angle of descent at a
range of 3,400 meires does not exceed 100,

From the range tables we sece:

. Table 20.
Charge’ Mall 1st 2nd 3rd 4th b5th 6th  7th 8th.
€8¢ for range of
3,400 metres 6926  cte.,

From table 20 we see that ricochet sheeting may be corducted with
the following charges: full, first and secend.  According o the tesk
we choose the smellest,. i.e. in this caese cherge nurber 2.

Example 2. Ground at the target horizontal. Remaining conditions
the seme as in example 1.

Under these conditions the angle of impact = to the angle of
descent must not exceed 15°. Consequently the smellest charge which
allows ricochet shooting is cherge 5.

Example 3. The ground slopes away from the battery. Angle of
slope & = 50, Kkemaining conditions the same ag in example 1. Under
these conditions 6c = p + a = 150 + 50 = 9200,

The smallest charge which allows ricochet RROERS
will be charge No 6. ,

The rules and the sequence of renging on ricochets are the same
ag for norml shooting, when the bursts ars on tho ground.

Observation of bursts during renging may be es Tollowe:

a) Smoke of air bursts of shell;’
b)  Dust and sods tarown up by the splinters.
The most sdvantegeous height of burst sbove the ground for effec-

tive fire, which at the same 1ime allows observetion of the 3ign of
bursts are as follows:

R shooting

76 mm gun....... 3 to 6 metres;
107 mm gun...... 4 to 8 metres;
122 om how and gun ....5 to 10 metres;

152 mm how and gun/how.6 to 12 metres,

20001-0.—
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‘length of the interval of burst it is not taken into eccount when going

, -41- -
Wile . S
"I ;;kqa 2iring the average height of bursts above the ground
exceeds twenty metres, i.e. congiderably exceeds the limits indicated
the height is reduced, going over to fire with a smaller charge.‘When
going cver to firing with & smaller charge, it is necessary to check
whether the angle of descent gives the necessary angle of impact. ,
If after going over to a smaller charge the height of burst above
the ground is so great as to meske the recognition of signs of burst by
smoke impossihle end at the same time 1f the ground at the target is
such that the splinters when falling likewise do not give signs of
bursts, then it is necessary to go over to normel ground burst ranging,
with a fuze set for direct action. The going over to firing for effect
in the case where ranging was conducted.on ricochet is done according
to general rules, that is on the centre of the verified short bracket
or on the sight setting on which the verified covering group has pgeq )
ob iaized. D
If renging has been conducted with the fuze set for ground burs
end fire for effect is to be conducted on ricochet then the setting of
the renge sight when going over to fire for effect must be given while
teking intc account the length of the interval of burst after ricochet.

o L LR R A B R

The basis for this is formed of the following"donside%gt‘ons,v

After obtaining & short verified bracket by observing giddﬁ@” ‘
bursts with lirits H and H + 2, the mean of all the possible and at the
same time the most probable position of the target, will be, as is
xnown at the centre of the bracket, that is at a point corresponding to.
he range setting H + 1. If after tuis when going over to ricochet
shooting, the raage sight setting is given as H + 1 (fig 37), then the
mean trejectory will pass through the centre of the bracket, that is :
through the point corresponding to the most probable position of the
target, but the bursts after ricochet will occur beyond the target to -
a distance equal to the interval of burst. In order to obtain burgis_
over the target it is mwidently, necessary to reduce the range sight
setting by the amount of this interval (Zimmee). : >

Fig 27. Going over to fire for effect after obtaining
observation of ground bursts. ' ﬁy;ﬁg
A

The lengtk of the interval of burst as pointed ove_increases
witl the incresse of the final velocity of the shell and with a_decreage
in the angle of impsct. In firing guns and howitzers on cherges —
full, 1st @nd 2nd, with angles of impact less than 6°, the length of =
intervsl of burst exceeds gAX, reaching up to AX. onsequently, when
¢oing over to ricochet shooting after ranging by observing ground
bursts, the renge sight setting used for ranging is reduced byQX
(50 metres) in the case when the angle of impact is less than 6° and
fire from guns and howitzers is conducted with the larger charges. = |
Vhen the angles of impect exceed 60 when firing guns and with any angles
of impect when firing howitzers, on small charges the intervals of |
tursts after ricochet are 10 to 15 metres. Bearing in mind the small’

R

ovér to fire for effect and the ranging setting of the range sight is =
ordered . : , e -

14, Upper Resigter Shooting.

. . R . : . G G R :

The term upper register shooting signifies shooting at‘angieé (o}
pore than 45°. ' e :

Vith onch angles of elevation the engles of descent in the vertical|
plane are grester than 48°.  The obteining of greet angles of descent
l? urrer register shooting determines the employment of this type of
shoovtlug. - :

- \ - 2 me

Ul =T reglster shooting is used for the following: :

Tor the destruction of horizontal coverings; '

for the striking of targets lccated behind vertical cover;

fer thw strikids of personnel and equipment both in the open and

behkind cover. , , ' ’ .

Hor tie destruction of horizontal cover, it is recommended to

Chltey upper reglsiler sheoting es this gives a Big angle of impact and

coassguetly (reat penetration, with & smoll rossibility of the shall

Tleceioting en dlugpsct. This 1a ;

) ; cL. Lis 8t factor is particul i

WIlKh 1l is dusired + . rariicularly importaent

: 5 duolred to destroy concrete structures., ' ‘

[OJ e
o

T
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S Hitting tergets which are behind vertical barriers can only be
;.achieved with steep angles of degcent, l.e. by means of upper register

.’shooting.
© . The employment of upper register shooting for hitiing personnel,

*5 ~ 'both in the open and behind cover, 1s explained by the fact that the

_+ “splinter aétion of the shdl incresses with the increase in the angle of

escent.. - : A ' ‘ "
“When & shell bursts, the main bulk of splinters originate from the

ide walls of the shell. With small angles of descent a proportion of

Mhe splinters flying downwards, are stopped by the: ground, and consequent

| % . ly do not have any effect; a proportion flying upwards, describe a

(| 4 sherp curve and at the moment of striking lose their killing power and

| : only that proportion of the splinters which flies sidways hes killing

. power. With the incresse of the angle of descent, the percentage o
non effective splinters decreasea, inconnection with which, the depth
of effectiveness increases, while the £ ront of effectiveness remalas
unchanged, not being dependent on the angle of descent.

: The most important charecteristice of upper register shooting which

n should be taken into account when solving fire problems, are as follows:

[ a) the great height of the trajectory and the great length of the time
g of flight - exceeding thirty seconds; ' thls last characteristic

i iy .iindicates that wpper register, should not be employed for hitting

i fast moving tergets, as the great length of the time of flight leads

© 7 ooto considerable errors in the caleculation of deflection for movement.

" b) : Very great correctionsfor drift, msny times exceeding the correctim

© Zfor drift for the same ranges when firing with the seme gun employing
_same shell and clarge but when firdng at engles less than 45°
: Thus, for example, for a 152 mm howitzer M 1938, firing with charge
Jsifour, &t a range of 5p800 metres, at an angle of elevation of lessthan
. 1459,. the correction for drift is seven divisions of the dial sight, but
. ,a% the same renge at an angle of more than 459, the correction for drift
- is fifty divisions of the dial sight. :
o mhig characteristic points to the necessity of taking the correction
. “for drift into account not only in the case of full but also in the case
of shortened end even in the case of preparation of initial data by eye,
a® ignoring this correction will lead to considerable errors in the

preparation of initial settings.
; In addition it 1s necessary to point out the rapid increase in the
‘ correction for drift when altering the angle of elevation end conected
i - with this, the elteration in range. While firing at angles of elevation
_-of up to 45° the &l teration in range by four hundred metres cells for
_an alterstion in the correction for drift of one and seldom two divisions
- of the dial sight, in the case of upper register shooting, the sem@
77 "gl teration in renge of four hundred metres calls for an alteration in
e the correction for drift of up to ten and more divisions of the dial
P.76 sight, Consequently, with upperregister shooting it is necessery to
io.- 7 take _into account not only the correction for drift in the case of all
forms of preparation, but also to teke into account the differences in
in the corrections for drift in the course of ranging when going over
from one setting of the range sight to another.

a) The dispersal of shell longitudinally with upper register shooting
&s spproximately the seme as in the case of shooting at angles of elev-
ation of less thean 450, the ranges being the sgme. leteral dispersal
with upper register shooting is considerably greater. Thus for example
in the case of a 152 mm howitzer M 1938, charge four, range 5,800 metres,
angle of elevation less then 459, the size of B6 = 2.8 metres, while in
in the case of upper register shooting, the renge being the same, B6 =
9.8 metres, that is 3.5 times greater. -

; It is quite wnderstandable that likewise the expenditure of ahell
for targets of a small frontal size will be consierably greater in the
cage of upper register shooting. Consequently it maey be deduced thet -
to. resort to upper register shooting for the destruction of small tergts
is only permissible when this task can not be performed with fire at
elevations of less than 45°. :

d) The greatest range correspondapff to angle of elevation of 450;
deyiation from this angle of elevation one way or the other brings about

J a decrease in range. Consegquently in the case of
i ~ing, that is with angles of elevation greater than igﬁfragegﬁigggszhggt-

-~
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in range by a duerease in the angle of elvvatiop.
setting the range sight by the thousandths scale £

decrease of range one must increase the setting.
e) Correution of the angle of sight to the angle

is positive. o T
Pig 38. Taking into account the correction to.

greater than the angle of target, in other word
correction of the angle of sight to the angle oft
the angle of target 1tzelf. ,onnse%:ently, the
in the csse of a positive angle of target will
table angle for firing, and in the case of a_negd
greater., The reason for this mmy be clearly unde
fig 28. bt e st R
176 Infyct when the table angle of firingeg, w

lhat the shell should reach the target X, exrimx
level of the battery, it is necessary to lower the
cerresponding to anglegk o by an unknown angle y to
sc doing the trzjectory must become flatter.

The cherges for our guns are selected on the
ranges, thet is for one and thé same range it 1
some times three, or even four charges when -employi

- slderation the fire task ailotted and the possi
on each of the respective charges with the lea
ition, thet is it is necessery to take into ac
final velocity and the dispersel of rownds

Example. Shooting is conducted from

10,000 metreg, Se2ect the charge. L
P In the range tables we £ind that the range
T be attained emplcying upperregister shooting usin
charges: the fifth and sixth end seventh, charges

: The basic charscteristics of shooting with ¢
© follows (table £1). , o

SRR Fox Hiop it ks ¢

renge.is attained by decreasing the angle of elevertion and a decrease
1t is necessary to decrease the setting of thq,range_sight and for

which is the opposite of the sign of the target., that is, when the
angle of target is positive (target above the battery) the correction
of the angle of sight is negative, ard when the angle of target is .
negative (target below battery) the correction of the angle of,sigptl

‘ SRR S Cutr: e I
_to_the_final eleva
by the angle of sight in uPPeﬁgfﬁgiste?TEQPOt CA NE
The correction itself is very large and in its com

topogrephical tange to the target, is greater than :45°

shooting. In selecting a charge, it is necessary

enti-concrete shell to destroy a horizontal conordi

Therefore, when
or increasing range

of target has a sign

ratood fro

ai
a position

te

Charge' - Angle of
R ~_ descent.
rifth 680 36!
wixth 657 581
S:venth 59¢ 29

| Cemparing the deta given we esteblish the fo
J Displacement for renge may be taken as being
charges. ’ : V-
Ieterel displacement is somewhat reduced with
clherae; howeverojhe difference in the size of BE
(epprovimately 107) ,

coreidering the remeining charccteristics.

Tiw greatest values for the angles of: descent
we Love Cer charge five, Vith a reduction in the
dczeent and the final velocity are reduced, and co
peneirating ga:didy of the shell is also reduced.

order chitirge fiva. : g
cewever, in finally selecting the charge it i

Ly well "happen thet in the course ra .
Liring for effoct +) t et th i tena T
Ll W oTe Cellect 4he ! € upper limit ang

av. J1i1I beiny wbinined. . P b P;? of

coriund of these eslculations it ig logical, so it wou

nte ccount vne cther factier - renge in hand with that charge

TEACe LN quentlon turns cut to be cloge to.the minimum )ipdts:

gErticalar charge, to commence firin§ withithis charge is wrog
0

and final velocity
charge - the angle"
nsequently, -th
‘Afainst the back
14 appear, :

s necessary to tak

uring t
1l
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" 'f“In thre example giVen, the lower renge limit for charge five is
. shown 1n the renge: tebleg a8 9, 915 metres, consequently the range in
hand (85 metres) avails¥le when using this charge cannot be congidered

sufficient, and therefore shooting should be conducted under
circumstances uging charge six.

If for some reason or other the choice of cherge is made without
the range in hana being taken into #ccount, and a plus is obtained on
the upper 2imit argle of elevation, it ig necessery to change to a
smaller charge ordering a range sight setting which corresponds to the

table runge obtained with the former charge. In going over
charge to the other it is necegsary to take into account the
£+, ‘

in drift v
If with the new charge a sign is obtained opposite to the one
obtained with the former charge the renge sight setting is altered by
X (10C metres) to obtein a short bracket, irrespective of the- method
of preparation of initial data or cf the width of the bracket sought.
This is explainec by the fact that the obteining of different signs on
& rénge gight setting ceorresponding to the same range but with two
different cherges indicates inconsidereble digplacement of burst from

the target.

If with the new charge an observation is obtained of the same sign
@s previously, then the bracket is sougkt, with the new cherge eccordin
to the general rules, depeniing on the method of preparation.

Both ends of the bracket mugt definitely be obtained by
the selfsame charge.

Example. Fire is conductea from a 152 #n howitzer N 1928 for

the destruction of = cormand pogt. Troop is to the left of

of observation. Iine to the target 45-70; 46 = 5,900 metres; Lk =
3,000 metres; IC= 2-60. Metwr and ballistics correctiong:  range
+ 100 mgtres, line + 0-07.
Under these conditions: Ey = gk = 3, 000 = 0,5.
, a5 so000
Wy = __I¢ = 260 = 6 divisicng f the dial sighy
0,01 6 B9 - ( for 1060 m).

Corrected range: 5,90C + 100 = 6,000 metres.

In cdeulating the initial line it 1s also necessary to take into
account the correction for drift, equal to 47 divisions of the diml

sight. The initial line will therefore be .
o (45<70) + (0=07) - (0-47) = 45-30.,
We gelect a charge, It is posgible to carry out uprer

. shooting under the given conditions (46 = 6,000 metres) with two
" charges, the fourth and the fifth,

The general data of shooting with thege charges ds as follows (tab

the

from one
differenceé

firing

the line

register

. o : Teeey.,
. Table 22,
Charge ' Angle of descent Fingl velocity Bg B6 Range
' ‘ in m/sec in minm in hena
Fourth 660271 255 25 9,5 41430 n
: -~ 320
Fifth ' 60051 : 229 . %8 7,6 4+ 630
‘Taking into account that the dispersion of rounds for charges four
and five ig apprpxime tely the same, but the angle of descent ang the
finalhyelocity are greater, we select charge four for the shoot.
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f:LY The tourse of renging is shown below in teble £2a.

L ‘ : Table 22a
P Fo of Charge Dial sight A of § Eleve Obser- Calculations of observe:
1 . shot. (1ine§ ‘ ation vation and reasons for correcta
ECH SR 4 (45-30) . 30-00 1046 R 25 25.0,5= 12 dive of dial

. sght.
Reduce range 200 m. Cal-
culate switch and differ
ence of correctionfardrift
' +0-12)~(0-03) = +0-09
3. +0-09 1070 + Impossible to reduee mnge

S ‘ : for this charge by 200 m
(limit of range 5,670 m)
. Change to charge five.
Calculate drift differenc

&2, -0-12. L +

.f 4, 5 +0-08 . 983 - At 5,800 m we have a + at
‘ _ : ‘ .‘cl_;g};-gu.;-and a - at 5.
; Try for 100 m bracket.
BY Looadculate switeh and
; : “drift correction.
.. B=6 -0-04 965 + &  Repeat neare® end of
Lo ’ L2+ bdracket. )
. 7-8 L +C-04 983 - @  Go to fire for effect st
b : ; o "R 3 = céntre of bracket.
f,i& S 9 -12 - =0-02 . 974 e AT YA
Ll i e

i s

e

|
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- point to the target sharply divides these two periods;  in ranging

. 1t is possible to determine the moment

: . qu
~altered in the interests of striking the target, &

~an independent task but is achieved concommitantly.

eneny from occupying or passing

Pire for effect

15. Problems of artillery fire.

_ ' Ry

As a rule fire for effect is preceded by preparatior

In finding an answer to certain fire problems, ranging a 1
for effect form two distinct periods often separated one from the
other by & considerable imterval of time. Thes, for example, when
engaging invisivle targets, the switching of fire from the datum -

on the detum peint, the observer does no damage whatever to the.
target, in swgtchiﬁg fire on to the invisible target ha_;gwin.mq %
caseg unable to observe the bursts, and in consequence is anable to
continue With.the“;anging.awm e e

-However, in s0lving other fire problems, the observer is
observe and correct his fire up to the very last round. .
cases, ranging not only precedes fire for effect, but also
it, The dividing line between renging and fire for effect i
consideruble degree obliterated. Each round
effect must be utiliZed to correct the settings
ranging must be conducted with the object of s
during the provesz of ranging itself.

some extent of cbservation of bursts.  This moment
over to fire for effect. Vo ey
The fundamental tasks of artillery fire are as
Eag destraction; > e
b) neutralization, amounting in some ceses to destru
target; ’ :
(¢) varrage. .
The tesk allotted, (destruction, neutralization or barrage).
rredetermines not only the results of the fire, dbut also
and method of conducting the fire to attain these
"Destructive fire"is employed in order to render unser
various tyres of defensive works and artificial obstacle
Destruction ag a rule requires ranging to dbe conducted
on to the terget and requires relisble ground, or in exceptl
c2scs, air observation. . wr s
‘Destructive fire is mainly employed during an ¢ nce
cumstances where the enemy's defence is developed 10 such a deg
and his defensive works mo well constructed, that success -can.
achieved without destroying the works themselves (conerete:
ments, dug-outs, armoured machine gun nests and observati
dug in artillery, barbed wire entanglements and so on).
"Neutralizing fire" has ss its task the partial de
sneny personnel strength, denying the enemy full utilig:
armament and the constriction and halting of the rt Y
The destruction of the enemy's material resources, does no

T

Neutralizing fire my be brought to bear on bo b 8/
unobserved tergets. Neutrelizing fire may be prepared
ranging cn the target itself or by switching fire on -
sfier ranging on any kind of datum or reference poini
preparation of data. v TP *

In_neutralizing fire where_térgets are spreéd 6;&: a l
the data for firing for effect may be determined by meens
ranging from the map. B se: S

Neutralizing fire is empld&ed in 2ll conditions and
of pattle, . Neutralization is uged egainst isolated targ
egelnst lindited sectors within the enemy's defence: are

consifered to be occupied by personnel, by weapons o
units; colurms on the move; advencing infantry, \

NG

formations.

"Defensive fire® ig conducted‘ﬁituthe obje
through a def

gt of prevenfingﬁ

AN
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regtrict movement ot to hamper his use of his e uipment. Personnel
or mechenized equipment which endeavour to penetrate the defensive fire
must be covered by fire (neutralized) to such an extent that infantxy
are able to repel their attack succesfully.

In carrying out defensive fire tasks fire is not directed directly
against the personnel and fire resources of the enemy but is brought
+0 bear on limited areas selected with 2 view to screening ‘the position
of our own troops or their advance. !

DEfensive fire is created by means of laying down sta%ionary (stat-
ionary defensive fire - H30) or moving (moving defensive fire - I30),
berrages, which are lifted from one line to another in accordance with-
the movements of our own or the enemy's trpops. Barrages nay'be 1aid
on to visible or invisible ereas. )

r.81. In defence, defensive fire is employed in the ma n to screen aepa
vulnerable or important sectors of the defended area, in the adyvance
is used mainly for the covering of advancing infantry and nks
counter attacks and enemy fire.

" 16, " Effectiveness of shoogigg

Successful fire for effect is achieved by g meens

accuracy in determingng the settings for firing for eff
$ correct choice of shell fuze and charge; 7
} correct distribution of fire along the front an in
E ‘ordering the appropriate method &€ fire;

creeting the necegsary density of fire,
careful observation of the results of fire ip the cag
visible targets and by timely control of fire in

invisible targets.

“Accuracy in determinzﬁsettings for fire for effec‘

Settings for fire for effect may be determined by the “¥oliowing .
reang: ranging directly on to the tar get swiiching Tire froma
upon reference point, full or shortened preparation.: Each?of~thevn‘

| enumerated methods is characterized by a definite rela" oxn {

] Tius, for example, after obt?‘ining a short bracket (bracket of ! ¥

with two observations on each end, the determination:of 1 target may.
be seid to follow the law of Gauss, with the mean error bel ﬁﬂiquﬁww
1 Bg. The error will be spproximately the same in respect of range
after ranging on measured deviations. - Switching fire 1 from a r
peint is accompanied by-a mean error for range of from i
dpperding on the conditions under which the switch ig beiié”ﬁii?&
fall preperation is cherecterized by a mean error ‘of lifhof $h

nd shortened preparaticn by a mean error of 4$ of_the,ranf-

In order to compare the verious re thods OL,a t t ]
; settings for effect end to clarify how their accuracy will show up .
L the results, let us enumerete the above errors in single units of

_ rneasurement ~ in sizes of Bgd. To this end let us take the. ra'.ng'éﬂaw
; kilometres, and Bg = 25 metres.

Under these conditicns the mean error when determdn;athe initial
settings for fire for effect #ill be equal to: r_
~ ranging direct on to the terget E= 1 Bg;
- §w1tgh§ng fire from reference point ¥ = 1-4 Bg; on the 'verage
= 9;
with full preparation of initial settings 3 3 BQ;
with shortened preparation of settings B =8 B9 |

This question is laid out below when discussing the various %ypes of
fire for cffect. s - ,zwmmw ﬁm.mmw
] e ) - AR um
.o The curves of the determinetion of the target for range, correspond-
ing to these mean errors and shown in fig 39 clearly #hllustrate the
importance of eccurate preperetion. To show the influence of the
accuracy of dctermining initial settings on results, let us calculate
the probability of hitting a strip twenty metres wide lying perpendic-
wlaxly acrouss the line battery tearget, firing on one e{evation, corres-
ronding 1o the centre of the determination of the target. .

In view of the fact that the determinetion of the target and’ the

TN
Ho 20 c‘m

disperaul of rounds follow the law of Gauss, . then in order to deter?”f
wing the provability of hitting the target, let us 8dd the two laws i
togethor and we wmay then consider that the position of the target is

deteruined exact;y but that the dispersal of rounds h sed and;-
follovs the law of Gauss with & mean error of Bd ; E“4+ B,




- p.sd

? p.83

9
»'accurately determination of initial settings (for examﬁle when iil

* equal to one.

.th

" Digtribution of fire along thef&ont and in den h.

"elipse of dispersion; when renging is concluded and fire is
: ,conducted with continuous control.

‘ with’a single elipse of disperaion

. _a6-

Eaving made the addition we will obtein the following velues of
Bg'. Vhen ranging directly on to the target

B9' = ¥(B9)% ¥ Bg~ = BY¥ T = 35 metres.
When switching ffom a reference point
B9t = Y(TBIE T B = 39 ¥5 = 56 metres.
When empioying full preparation

Bg' = ¥BB9)E T BF = B9 Y0 = 79 getres.
_ Whén'employing shortened préparation

BY! = ﬂ'sB‘F)‘e_?+ B9~ = B9 11%"‘ = 202 metres.

Calculating the probabilities of hitting the target With one round
we obtuin ~hu followilg ihl values of probabilities.

Py = gg_gg = @ (¢,29) = C,155.

o = 0) = 0,18) = 0,097,

Be &; #(0,18)

p3-= 0 (20) = @ (0,13) = 0,070.
(79)

Py ((10) = 0 (0,05) = 0,027.

Comparing the values obtained of probebilities it #® becomes
evident that it is essential to determine the initial settings for
fire for effect as accurately as possible. If in addition" to errors
for range, errorm for line are taken into account, then the xmportance

of accurate determination of the settings becomes even greater. .

Pig 39.

rves of the determination of the tarbet for rangp, correspondlng
to the mean errors:- R e .
1. ‘hen ranging direct on to .the target;
2. Wwhen switching fire from a reference point,
3. VWhen employing full preparation;
4. Vhen employing sbortened preperation.

In adoition it is necessqry to poiﬁt ou’ u fic entl?:f

B9) by means of an increape in the number. of rounde fired for
effect 2 probebility of hitting the target may be obteined which is |

iﬁqowever, if the in1tia1 settings are determined wlth e €o 91derable
error (for exemple when E = 8 BJ) then in firing on one setting of
ight the probebility of hitting the terget cannot be greater then
velue dexenmined, irrespective of the amount of emmunition
expended. This is explained by the fect thet the whole elipsec of
the dispersion of rounds occupies only a certein portion of the area
of the possible positions of the terget. Consequently, to obtain m
sufficiently accurate shooting, fire would have to.be conducted on
several settings, c0vcr1ng a considerable ere

Fire for effect is conducted either vl th fixed settlngs ‘of the
range sight, clinometer end dial sight or on various setilngs,. tbrt
is,covering an area.

In the case of fixed settings for elevation (}ange sight and
clinometer) and directicn (dial sight), fire for effect is conducted

when targets are of inconsiderable dimensions in both dimections
(depth and width and height and width), in comparisbm with the unit_

nder these conditions one _cen be cértainYOZ cQ ,linb the tarLdt =
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To™this %= tegory belongs dest
as shelters, machine egan nests,
in the open and so on. oo
> This form of fire is usuall
elterctions to the settin
guch tergets must

eltered circumstences which. disp
the target.

If fire.for offect i
accuracy of
occupyling
esponding sizelelipse of dis
settings of the 4
whole &rea,

_ If when fi
front do
R a)

LS

ring with a troop
ot corresp
ageinst narrow
frontage) fire,

b)
)

d)

individual guns to various, p

If the target whixhkgmﬁxzxxcx is linear g
& the line,the eleve
e which the target ?

of fire, then in alterin
accordance with the angl

The se
optional;
the fire,

In all cases whe
lently correctly,

To this form of ff}

quence of the combin
it is normally dic

n the position

a)
been determined ei
switehing fire fro

fire un recorded targets wh
checked prior to firing an
the target with smoke pre
fire;
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any vidil; under thiese cond
frea Lourded by the
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o)

d
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y more or 1
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is concentrated acco

distribution according to the width of the tar

ation of settings of the sl
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€ belong the following: o
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?-87 expwenditure of rounds for each gun is governed by the time teken in

=5 - of hits,  The actual mumber of rcunds which it will be necessary to

=" © however, it will be found that when firing a large mumber of similer

fulfii an nahy\fire tasks as possible, each tesk must be performéd
in the shortest possible time. However, the rate of fire, on which
t0 a congiderable extent, depends the time taken in fulfilling a fire
tesk may only be increased up to & certain lipdt. : '
The rate of troop fire is limited by the necessity of observing
bursts. ‘ I
The rate of gun fire depends on the type of gun and is governed by
the following: in the case of a short shoot - time necessery to load
énd lay and in the case of a long shoot - the laid down rate of fire
for the perticular equipment. , o :
Trials have esteblished the upper limit of rounds to be fired from
- one gun, when employing full charge; these ars shown in the table
~below (table 23). e e

. _ B o -~ Tahle 27
o L Number of rounds for one gun L
o Time .76 mm 76 mm 107 mm 122 mm 152 mm 122 mm 152mm 203 mm
T X regt Adiv gun gun how how  gun gun/ - how-
ECN R » Slm B e . . P V,h0v’
. lmimute . 15 20 8 8 5 6 4
S 3 minutes 40 40 - 18 18 12 2 10
-6 minutes .50 50 25 25 18 18 15
© 10 . ... 70 60 35 35 25 25 20
S R .- 90 70 40 45 30 30 25
30 . 135 90 - 55 70 45 45 35
‘1 hour, 200 120 80 100 70 70 . 50
2 hours,. 340 210 . 140 160 120 120 85
3 hours_ 480 - 300 200 220 170 170 120

6 hours 750 500 300 350

__ In the case of a shoot of a length not indicated in the table the
limit of expenditure of rounds is found by interpolation. - '

In view of the fact that in the case of shopt 8hoots the limit of

breparation for firing, when firing vith smeller cherges for periods
nptnlqggq;Jthgg,jenmminutes, the limits of the rete of fire remain the
same s for _the full charge; when firing for long periods when the
©limi$ of expenditure of rounds is governed by the technical congider-
‘@tiong of the gun's capecity, the rates of fire for reduced charges
are increased in the following menner. When Tiring for periods of
ten minutes or more with the smellest charge for the type of shell
Red, -the permissable rate of fire is increesed by £ifty per cent;
hen £iring with reduced charges which arejintermediatehtOqull,chargg_m
1d emallest charge the limits of expenditure of roundg are also inter
& s, Toughly proportionate to the number of the charge. A

tate, uat ,, nter
Density of fire.", The effectivensss of fire for effect may only be

41 :
chieved if the number of rounds ordered is appropriate to. the tagk in

; Eand,mﬂWWhenwgiring a8 destructive shoot the methemmtical expectation

- of expenditure of, rounds my be eegily calculeted on the basis ofthe

. size of the target, the dispersion of rounds end the necesseaxry mumber

-expend in fulfilling individual %asks vill of course be either more or
- less than the calculated,mathematical expectetion of rounds required;

nseted

.Bhoots the over expenditure of rounds in one cese will be compe
by gqég;ie;pggggggggy;gﬂanother. RPRT

e

~ It 1s much more difficult 1o work out the expenditure of rounds in

the cage of fire for neutralization. Here we heve one more fector

which does not lend itgelf to motheretical analysis, namely the morale

- of the enemy, which depends on a number of factors. The norms of
exgenditure of rounds in the case of neutralizing fire 4s celeulated on .
& basig of hitting fifty per cent of the total of the enemy's personnel;

it is considered that the remeining unaffected half of the enemy's
personnel will be so morally depressed as to be unable to employ its
weapons effectively. Fattle experience however, shows thet in some
ceges the task of Neutralizing has been fulfilled with & cohsiderably.
smeller efpenditure of rounds, while at the seme time there have frequent
=1y been instences when neutrelization could only be achicved after
.31m°st‘°0mple§ely destroying the eneny. ) i

20Q01E0f'f'2{ : _
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Therefore, the norms for the expenditure of ammnition for heut-
relizing Tire given in the "Rules for firing" must be looked upon as
being only the average, bearing in mind that in some casea there will
be deviations to one gside or the other.

The effect of neutralizing fire on the enemy s morale depends not
only on the totel number of rounds fired end the destruction caused
but also on the period of time taken to expend these rounds. ~ The
losses but inflicted during a very short period. of time creste &
greater moral effect. Therefore, "the Rules for firing" indicate b}
only the overall expenditure of rounds for neddralizing fire .
the den51tyct fire, that is the number of rounds to be fired in
mimate covering an area of one hectare.-

p.88. ‘Effective neutralizing fire may only be achieved
: fire is sufficient, worked out on -the besis of teking
into ccnsideration, including the morale of the e: q&g

"Control of the results of fire for effect.” The
settings for fire for effeé¢t as already indicated &
by en error which mey be considerable; at beat (wh
on to the target) this error will be in the regiom’
ls 2 - 3 B and nore. Cor.sequently fire on caleul
not- always be effective.

In addition, in the case of:'a long shoot there is'f
called trajectory shift which 'is the result of eltera
and meteorologicel conditions. “Trajectory shift i
the case of short shoots with intensive firing, . when:
shooting alter as a result of the heating of th

From all this follows the deduction pointing
observing systematic control over the results of ,f?a'
the periodic introductions of corrections t 4th

When firing on imvisible targets, this oen
difficulty. This matter becomes complica
against tergets invisible from the ground.
essary to resort to control of fire by mean o
ing or to employ special methods of obseryatio

17. Destructionaf covered positiong
"Calculation of the number of rounds. The ay:
founds necessery to destroy a machine gun nest, a dug
i shelter end similar eerth-timber structures, depends:
. a) Size of target; b) range; c)  calibre

with an increese in the size of target the pr
the target increases and consequently the expe

¥ ith en incresse in range there is an increas
rounds, and as & result of this there is an !
expenditure of rounds. o

In calculating the 5vpbability of hitting a targe
. to add to the size of the target an amount all roynd
j radius of the crater, thet is to teke its extend
FoL it mey be secn-that @ shell which has not hit'th
been displeced from it by a distence less than th
may cause the destruction of the target.-

~ Thus the exsended area of one and the same tar
the greater the radiua of the creter, that ie the
cf the gun. be

{ p=89, For example, if the actual dimensions of the target a2
: then the extended dimensions will be: for a 122 g:EhOli_
(2 + (2+ 2) = 4.4 métrea=16

} (2+ 3) = 5.5 metres=25 mg

It is juite evident thet the probability of nitt
tie second instance will be greater than in the first
BB as well as BJ are correspondingly equal. °

To determine the mean expenditure of rounds, one mus

s tucmatical expectation of the number of hits to o
LYtu ded target area.

But the mathematical e

is numerlcally bquali. t

for 2 152 mm ho %tzer

xpectation of the number or hita 39 on
© the probability of hitting th
vﬁﬁnﬁm~ L)
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. Conseéquently, having determined the Probability of hitting the
réxtended area of target S, we can easily 8etermine the mean expend-
ture of ammnition. e . o o

©o.0. - LExtended area of the target

_ howmal erem of the targes T

t&;% and extended areas of the target.
asradiug of the crater. L

or practical calculations, the area of a single elipse of disperd
-ney be replaced by the area of @ rectangle witB sides of 2 Bdend
s.... Théen this area will be e ual to 4 BY - B6 n°, and the prob-
i pf,h;ttigg,itlwill'pe,Oa * 0.5 = 0.25. .

Owing that the shells will be equally distributed over the ared
blie single elipse, we have the probebility o hitting 1 m of khe

Py = 025= 1

1" my3s ~ memgTe B

: € probability of hi tting the extended ares of target 8 will be.
;qeg greater, that ig - , o L .

Py = )
igequently, the mathematicsl expectation of the number of hits ~
to this area for one round will be numertcally equal to the ‘

that is . R R S

EP; = S hits.
... Haying determined the mathematical expectation of the number of .
_hits for one round we will now easily determine the mean number of
“rounds n, , which it is necessary to_exgend in order to carﬁg out the
‘tg‘k.w“.Tn ceses where the task 1is carried out with one round, the

mathematical expectation of the number of hits must be’equal to one,
that is, : a=1-=np, from which, ,

E N

‘thet is when
rget. If the values Bg and
, la (if the target is horizontal) or
‘B8 and B6 (if the target is verticel) for the appropriate calibres
Liring at a/range and instead of 8 the size of the extended area of
%_§£§mj§£get for the relevant calibre is taken, we will then obtain the
"7 'mean expenditure of rounds necessary to fulfil the fire tesk, the
! " destruction of thig target. * :
i *.. - Rounds expended on ‘renging are not included in this figure.

i 'fx Fo? ranges of three kilometres, B9 = approximetely twenty metres
T and. Bg epproxivately two metres.

. Substituting these values and the size of the extended area of the
target for the lettérs in the formle, we have '
- Njop = 16:20°2 = 40 rounds; :

| n1se = 164202 = 25 rounds.
, %t 1s neceasary, however, to remember that the mean norm given above
18 in the nature of a guide insofar as 1t depends on the size of .the
- bean deviations which are always altering and are never knqvn,exaqygy;
vand on the gize of the terget. L Ty S
-+...3n practive, these figures are used only in celoulations when the
- operation is being planned as 2 whole. Under these conditionsftheee‘
- notmg ere fully realistic as in cases of mass solution of analogous
problems, the inevitable expenditure in some insjances will be

: __‘A‘ ] ] . o = 00 : & “,_‘W ,’ ;
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- cunisiderstion of any gun wh

couiterbdlanced by an economy in others.. L

To limit the observer to this mean norm when giving him a desjruc-'
tive fire tagk would be wrong @s the reliability of fire would be
become quite inadequate. :

Reliability of shooting in fulfilling a given fire tagk is deter-
nined by means of the following formmla - £= 1 - (1 -p)A, ;

Where ¢ - is the probability of even onme hit (in this case the
probability of fulfilling the fire task); _ R
and P - is the probability of hitting with one round, calculated
by means of the formula - p = S .

n - is the number of shots. )

Substituating the caleculated values we oﬁtaih,ﬁh
howitzer ‘ .

-

r=1-§1_g_§40=1_£3797;4°
| 10), 0)
This reliability of shooting cannot be considered g
In 2ddition, normelly for the destruction of a dug
is insufficient, consequently it is accepted that for reli hle.
tion it is necessary to have two to three direct hits, whic
case of a 122 mm howitzer and 120 mm mortar after compleétio

will require up to 120 shells (bombs) end in the cape of
howitzer up to 70 shells (bombs). . ;

The fulfilling of the task with the least osaible
rounds and time is achieved by means of a gserie
measures are as follows: o T
a limitation of renge; .
b detziling for the fulfillment of the tas

not badly worn; : AR
¢) ordering a rate of fire which 2llows th gun
unhurriedly and therefore to lay accurately;:
d) BT shooting which allows accurate ranging for
e) observation at close remge which permits clos
results of the shooting and enables one ‘to cel
as the terget is destroyed. - i

"Serrying cut the fire."  TFire for destruction of,
i3 car:-ied out meinly by means of howitzer and mo
-chclice of howitzers for this type of shoot is exp
the foct thet the employment of reduced charges gi
and secondly & considerably better explo )

Lestruction is attained by means of & shell with a delayed
fuze, o . :

The successful earrying out of a2 task is ma.teri
continuous and close observation of the results of eac
correction of the sight settings. ‘ R e

Fire is carried out with a gun or a section;
enly when time is 1imited end when smoke from th
quickly. _ s

Yire is tropp fire with an intervel between
owservetion of the ®msult of each shot. :

For the Iirst series of troop fire, four rounds per gun 8" no! 1y
ordered, for subsequent ones - from four to eight rounds depending on L
the coreletion of plusses and mnuses in the preceding gseries onthe
senie slght settings;  the nearer the coreletion of plusses and minuses
to equality, the greoter the number of rounds ordered for the serjes.

verrections of sight settings for each gun are introdueed "
of scearcey allowed for in the sighting gear. .

Ter cenvendence in coléuletion of cerrections the observation o
barsl shoald be noted. down in & previously prepared pro forma.&y

Observations nre noted for each gun spparately with the compuls

ich for one reuson or the other hag p

rounds which

its turn.
After cacl seric

S of troop fire, g total ig worked out, the mean
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point of 1mpact of each gun is worked out in relation to the target
and where necessary the corregsponding corrections are ordered.f

Exemple. After the Tirst series of troop fire, the obsexver, for
whon Ky = 0,9 observed : . .

Guns
1 2 3 4
Left 1 + Right 1 - Left 2  « Right 3 +.
Right 2 - Left 2 -~ Teft 1 - Right 1 -
Left 1 - Right 2 - Left € =~ . Right 2 -~
- + o+ Left 3 + Right 3 -

On the besis of the notes given it is necessary to elter the siuht
settings in the following manner: first gun remsine unchanged; secon
" gun - increase the angle of sight by ¥ d==kmksw an amount correspond-
ing to % division of the range sight; third gun slter for line by .
0-02 to the right; fourth gun - alter for line by C-02 +to the left
end increase the angle of 51ght corresponding to % division of--the
range sight. :

18. Destruction of berbed wire obstecles.

Destruction of berbed wire obstacles is cerried out by 76 mm guns
and 122 mm howitzers.

The successful fulfillment of the fire task is meterially affected
by the relative positions of the position, the CT and the target
p.93 oint where breach is to be made?un The best cenditicns are:
g Range two to three kilometrew, &s with an increese in renge Bd
increases;
b) OP in the line gun - target, which allows cortinuous control
. - over the destruction effected;
~e) Iine of fire corresponding to the direction of the breach (flre
.o . is conducted by meens of frontal fire).

"Calculation of rounds requlred " The expenditure of rounds
" necesgary for meking e breach in berbed wire obstacles hes been
: o determined by experience. '
. ‘It has been esteblished that to meke & breech of six to elght metre:
v in width, with good observation over the berbed wire obstecle of

" twenty metres in depth, firing one gun, on the &verege requires the
nuMber of shells (bombs) shown in teble £24.

Teble 24
Range : Mean expenditure of shell
: 76 mm 122 mm
“Up to 3 kilometres <00 . 85
“Up to 4 kilometres 250 - 140

The average expenditure of 120 mm Lombs with the fuze set for
fragmentation, to dtain a single breech in a barbed wire obstacle of
20 metres in depth with good observetion, usxng frontal fire, is

: shown in table 25. ; .

yﬁange in mejres , Expenditure of bombs
, ‘ 40
90
130

hen shooting with a section or s troop, although fire is con-
Bytrated, the everege expenditure of shell and bombs shovn in tebles
4 and 25 should be incressed by twenty per cent to allow for lateral
iepersion, t0 some extent disperSion Tor range.
7410 obtein a breach of double width (12 to 16 netres) accordlnb to
@9xperience, the expenditure of rounds and bombs should be increesged
“oné and a half times, . ’
.~ The experditure of rounds is governed to some ‘extent by the slope
of the ground. at the terget.
As en exemple, let us teske two instences: l) the bsrbed wire
, obstacle situeted on ground which slopes towards the position;
p.94. 2) «imm situated on ground sloping in the opposite dfugction. A1l
other things being equel, in the first cege the task would have been

. “fulfilled with a smeller. expenditure of a
mmanition then i
as in the caese of ground slog;ng towardsthe i thedseCQnd
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intervel would considerably lengthen the t

‘lence 1t has been esteblished that that the burst. of a 12

digpersion decreages, while in _
oprosité-direction it iNCTeases. . .. ..o
Thé norms given ere average ones and shoul
calculations in respect of seversl breaches.
M"Conduct of fire".. .Fire for destruction of ]
requires careful observation over the resul £ _each
correction of sight settings.  But, troop b i rigg;

fulfilling the given fire task, combined fire.ig
necessery to note down the observetions of esch
troop fire. = . -

Correctness of fire is
the distribution of rounds

ground. sloping

Judged by the resitan
. An relation to:the T
rounds falling short must meke up from one.
bursts. = In this cose one.ma
somewhat less than 1 B9 beyon - fo
counditions, are created for.the 08%. ¢
OF BB LANC BBSK. e mremenoenncbiiio
- The average time necegsary -for dffectin
reaging) is given below (table 26),

L th.one_ gun
, E - \".; N ’; i Sk 7mm o 12 R mm
Up to 3 kilometres. Up to & hrs. Up to
n "4 (] oon " 2% n N 'l -0,

e

When' fulfilling the same -task, employing
Tollowing time 1s taken: range. of up to 1 :
km - epproximetely 1 hour; up t0 3 km - 1% 16
with a section or a troop the time required
a half to two times. RIS FENPET S

On the basis of all thet has been seid, t
ney be made: e e e
1) In cases where the time allotted for the des’ _
wire obstacles is not limited, it is more advehtageon
breaches with fire from single guns (mortars);"‘ i
2) When it is necessary to shorten the time for th
breeches, this tesk is better done with fire from
Z) hen using guns fire is conducted.with a red e AN _
using howitzers with the smallest cherge, the object being to obtd
the greatest possible angle of descent, giving good fragmentation;
4)  "In 811 ceges fire should be conducted with a shell,: the fnz
which ia get for fragmentation. . i

The experience of the Great Fatherle: r_ha
quickest and most economic destruction of berbed.
gchieved by meens of fire from single guns fire

19.  Deslruction of trenches and commnicetion ways

Pire for the destruction of trenches and comminicat

-cond ¢.29.8 rule with 122 end 152 mm howitz
T /¢ these tadks to batteries equipped

wrong as the explosive action of shell of these
ient. fire is carried out with HE fragmentatio
sel for instentaneous or delayed action. s
"Celeulation of the number of rouids required
irench is not a constent length, we therefore ca 8-
2re of shell not for the whole length, but per ten met
The cverzll expenditure of rounds in each individual c
work out, having muliiplied the mean norm in respect o
the overall lenpgth of trench expressed in tens of metres. .

ghwll in the trench cauges the destruction of tha
equal cn the aversge to five metres. -

i our caleulations, 'let us take the following data:
troucl =2 metres; length - more than 8 B6; - diamdter
cf o 122 mm shell 1s 2 metres, end of a 152 my 18,

“hen the extended width of the trench in the o
itzer Wili be cquel to S€= 242 = 4 metres, and 1
¢;a8ls 2 = 2+ 3= 5 petres, '

pprdved Forgij :
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lakzng tlet Bd equals 20 netres, flring 8t a renge of 7 kilorutreg,
we obtain the probebility of hitting the tqrget with one round Lrom

a8 122 mm howitzer: - L s SRR
p12°=mél;=m(2g=m(01) 005,
' B9 (20 e
and the probebility of hlttlng the teroet ulth one round from ? 152”§m
: howitzer; v e : it
. B AR N 2(0,125) = 0,07. -

The pathematical expectation of The number of hits with one rcuno
'will be numerically equal to the above.

p-9 . " The methematical expectation of the expenalture of rounds for
obtaining one hit or in other words the expected meen expenditure of
rounds for obtaining one hit will be equal to.

njge = 1l = _ 1 = 20 rounds; L . .

S "€
' . ;-?Expre351ng it in round figures we have n152 15 rounds.,
- g’ ‘But as already stated above, one hit on & “rench rroduces destruct—
: ﬁ,;ion of the trench for a gstretch of five metres.
“ In~order to destroy a ten metre stretch of trench, tha,eXpendlture
.of ounds must evidently be ‘twice as great.
fﬁConsequently with frontal fire, renge apprrximately . kilometres,
to destroy ten metres of trench requires on' the averege 40 122 mm ;
shells (or 120 mm bombs), and thirty 152 mm shells. -
‘With en increase in'range there is an increase in *bu 319e of Bd
and consequently the probability of obtnlnln@ e hit decreases gnd-as a
result, the mean expenditure of ammunition increeses.
Therefore, when firing at a range of between 5 snd 6 kilometres
the mean norm of expenditure of ammnition mst be increassed Ly one
and a half times and when the range exceeds le kilometres
be doubled. £5
b In the casge of flanklng or obligue fire the probablllty of obtrlnlng
& : & hit increases, and coneequently the norm of ‘expenditure of emmuni{
o my be decreased.

mhinamount by whiéh thg norm is altered

= 14 rounds.

N

The prob&bllltj of obtcinlng & hit under the:
with frontal fire, as shown abov
In this case we have an incre

‘Bxample 2
. : = 300, Tetermine the probabil
: 1) . B9'/Bg"

L3

hit and conse uently a decreas

amounting to gO per cent.
"Conduct of Liring".

by means of & single gun
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FMire for destruction ageinst trenches of more then 20.metres”
length is conducted with .a troop in the interestsof )
carrying out of the shoot. In the case of flanking 7
mist be concentrated, in the case of frontel fire .th rats
spread over the width of the target but in this case the dn
between bursts must rnot exceed 10 metres. - If the' troop i
task of destroying a trench of more than 40 metres'ln'lengQQ
the case of frontal fire, fire is conducted with two or mor
of the dial sight. Order of fire - combined, -that
troop and gun fire; at the seme time it is necegs
all observations of bursts in the series of trodp
corrections of settings Bor each gun. .

=0.  Destruction of temk obstacles.
- R
The basic antl tank obstacles are veri
anti tenk ditches, banks and mine fields. 2
these obstacles presents ertillery with 2 con
iculty and demands &n 'enormous expenditure
ertillery is brought in to fulfill such fi:
there is no possibllity of ‘employing =y o
and no possibility exists of overcoming. the
Dregon's teeth may be of grenite, reinfor
iron (steel). e
Pire for destruction of dragons teeth is condugt
&t close range. For the destruction of greni
concrete dregon's teeth guns of 45mm to 10
Shell - ermour piercing shell. P
Yor destroying wooden dragon's teeth 76 un
are emnloyed, shell - HE fragmentation,vwit@;th,
fragmente tion action. B B ,
sach drsgon's tooth in the proposed breach ms
such an extent that the remeining portion ‘does
to the tank. L0 e AR AR
Artillery fire for the destruction of iron (gte
does not give positive results and mst:not theref
For the destruction of anti-terk a1 tches ‘and
howitzers and 152 mm gun/howitzers are enploye
consists of destroying the sides of the ditches a
which will allow the tank to cross the  obstacle wi
.98 {n the basis of this task, for purposes of desgtri
to employ & shell with a fuze set for HE actt
Sanks present vertical tergets and therefo:
Hecessury to create conditions -of fire which & oW,
and a smell dispersion of shell for height. :Im:i
is necessary to fire at the closegt possible reng
charge. = In destroying anti-tank dltches it i8 n
toth sides.  fThe most edyentageous conditions ape’
size of B9 is the swollest and the angle of descent
45 degreecs. . : CTo
This is achieved by selecting the most suita _
In order to solve the fire task i1t is necesse:
ively large number of direct hits: not less than
in the gides of a benk and not less than 15 to
aree of an anti-tark ditch. These demends gove 0
. anun.ition required for the fulfillment of the task an
of guns employed. The order of conducting fire
destruction of trenciaes. R
Pire for creeting o bresch in ensi tank mine
rreceded by sapper reconnaisance. The forward ‘e i
susl be pinpointed by the seprers on the ground end:mst
*1th aiming paoints which cen be geen by the obge
A mine may explode under the impect of a dire
of glast of & shell exploding either ebove or ¢l
isoleted cases on being struck by a very lar
vasing oneself on the abbve it is necessary
°r gun/howitsers, or if .that is impossible 122 mm how
of this type heve & sufficientlY great blest action.:...
-1 be corducted on ricochets¥ihe object o loyin,
asdventoge the blast at the time of explosio
lhe best type of burst in this cage is logs
ricochet aguingt personnel: for a 12gmp howt tz¢

for & 152 ny howitzer 3 o 5 metres,

ApprovedFor R:?Iease 2000/08/17 %
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2t . 'I# the"xrange, the slope of the ground, the surface ground, does ‘
" not permit the obtaining of ricochets, then upper register shooting
.. is employed, with the fuze set for fragmentation. The sharacteristi
indication of & mine burst is a high, black column of smoke, differir
sharply in shape and. size from the cloud of & ghell burst with a fuze

set for fragmentation’ (fig 41).
Pire for effect must be preceded by reconnaissence fire on the
minefield. ~ Por this fire ig conducted with one gun or with a sectio

Exploding mines in the course of this reconnaissance indicate whether
the area is mined or not; eas to the depth of the minefield, thig
shooting can not as yet give fully reliable indications in this
o, direction. ; '
i Pe99- Fire for effect is conducted with a troop concentrated,in jumps of
© -~ two %o three BQ over the whole of the strip. Eight to sixteen round:
to & gun are fired on each sight setting. - Combined fire ig emgloyed
S that is, alternating salvos o gun fire and troop fire. An indietior
T of the effectiveness of fire 1s the explosion of mines simlteneously
I with shell bursts; towards the end of the shoot, the number of mine
- explosions decreages sharply.

Fig 41. Explosions of anti tenk mines. ' :

- Fig 1 and 2 - cloud from burst of enti-tank mine; fig 3-
cloud from burst of anti-tank mine, exploded by shell with
fuze set for fragmentation.

; '.f;The ebsence of mine explosions at the end of the shoot does not
-~ &lve a full guarantee of having obteined a cleared £ap; the gap may
8till contein isolated unexploded mines which must be disarmed by
_sappers. . :
... By experience it has been esteBlished thet in order to mmke a gap
“tina minefield of fifteen to twenty metres in width and aprroximately

i B Table 27,
i S "Type of shoot lean expenditure of shell
! L 152 mm 122mm
L On-ricochet . : 150 200
i Upper register, fragmentation fuze 200 400
High tra jectory shooting with
fragmentation fuze 400 800

* 21, Destruction of pqr%icgla;lv strong structures.

’vParticularly gtrong defensive works may be of seversl different

; : ' WPGS . . . :
. . - The most importent are: .
E. - a) Reinforced ¢oncrete structures, also called permenent fire

Eoints (DOT) @oT); .
b)  Zarth/timber solid structures (DZOT) @30T), sometimes strength-
Foe .- éndd with reils and stone;

; . ¢! . Armoured turrets ang cupolas;

Pdoo d Stone and brick solid structures adapted for defence.

. .. For the destruction of reinforced concrete structures guns are
“+» " used whose shellg on impact with the obstacle bossess great striking
s force (for deep penetration into the concrete) and with sufficient

explosive action on bursting.

e destruction of pillboxes (DOT) may be done with elther grazing. .
fire against the walls or by high trajectory shooting against the
horizontael cover. ‘ .

‘Grazing fire is conducted with 122 and 152 mn gans, 162mu. howitzers,
152 mm gun/howitzers and 207 mm howitzers. , v

For upper register fire for the destruction of the horizontal cover -
of pillboxes 203 mn howitzers and 280 mm SupPr heavy howitzers am used

For the destructipn of pillboxes, when employing upper, register
fire, anti-concrete shell are employéd with the base fuze set for
delayed action. .

Depth of penetretion into the concrete bf & sne1l of civen calibre
depends on the final velocity at the time of imeact, the angle of
impact and the quality of the concrete.

Approved For Rglease
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The greater the fingl veloeity, the greater will be the renetrati
1t may be counted that all other things being equel, penetration wil:
be in direct Proportion to the final velocity. The greater the ang]
of impact, the greater will be the penetration;  thus, for example,

*. benetration of concrete with the angle of impact belng equal to 600 3
two thirds of the depth of penetration when the angle of impact is 9
The smallest permissable angle of impact when firing against concretd

.1s 580, . The smoller angles of impact result in rdcochets. Depth (

artillery tables.

Low trejectory fire agdinst a wall is more effective in comparion
with upper register fire against overhead cover. This is explained

: by the following: while upper register shooting can only be conduc te

at comperatively long ranges, low trajectory shooting*against walls’
is normally conducted at short renge. In connection with this, -fire
with large cherges gives higher final velocity and a large’angle of
impect, and as a2 result of this there is great depth of
into concrete. ER I

In additionyp dispersion of rounds in the cage of low,tra%eqtpryj{
shooting is considerably smeller and thus the expenditure o - amgun- -
ition and time for the cerrying out of the fire task is many times les
than with upper register fire against overhead cover. AR /

Thus, for example, when firing a 203 mm howitzer on full charge,
the values of Bs and B6 for varioug renges are as follg 8. {18ble 28)

p.101 . i mebla
hange in metreg . Bs in m. N m:
2,000 - 0,9
3,000 1,4
4,000 2,1
5,000 2,9
6,0C0 . . 3,9
7,000 5.3 B

With upp.er register shooting with the same howitzer
8t 7,000 metres, we have BJ = 50 metres; B6 = 5,2 metx
If the target area with low tra jectory fire ang
is the same and we take the range of low traj

for low trejectory fire Ny = 16-B8.B6 =
===

16-3?.36 =

from which we get Nm & 2496 = 27
Ng = 92,8 O

Consequently under the conditions glven above, the )
of ammun%tion Tor obteining one hit, when firing in the yoi:)
is approximetely twenty seven times greater than with low .tya
fire. 1In addition under thege conditions, the depth of peng
into coucrste in the cagse of low trajectory fire is approxims
twice as creat as with firing in the'upper‘registert'”v;

The figures guoted cleerly indicate the great edventa A
destruction of concrete constructions which low trajectory fire

for upper register fire Np

n

poft b

ogtinst the wslls hasg in comparison with upper register fire,
fore it is cgsential to utilize all possible means 10, "emp]
irejectery fire for the destruction of pill boxes. i
4y means of reconnaissance of all types, the followi 2 Mms
ascurtained: - c TOELE RER o
a) location of structure, points from which it mey be ‘dbse

wiBst obstructs observe tion; L
%; tlhe structure of reinforced concrete; .

.
'-—J
fah)

[N

U i
of the overhesd cover, exigtence of armour and its thiékné‘g,
thickness and neture of material of covering layer againgt
walls and on the overhead cover); Tl :

d)  existicace of 9lits, their number and the direction in which. they |
fece, disposition of entrances, direction of front; 2

€)  tyre of structure end its armement (fire point )
corrand post and so on); ‘

g1 e e e e e~

: i o
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£)  presence and t}pe of camouflage.

sur o Inme orddr to hamper reconnaissance;-thevenemyuempqus various forms
.~ of cemouflage; the structure itself is camouflaged as & Louse,--outhous
© hummock end so on; to hide it from ground obgervation various forms &3
'»{xef%igglmcamouflage are employed: bushes; hedges, camouflage nets and
. 8676n; " “slits are covered over with iﬁs‘removafﬁartifical cemoufls ge;
. dumily pillboxes are erected. : :

_AHIZViaual reconnaissance does not indicate whether the structure is e
dunmy or not; whether it is of reinforced conerete or of timber/earth
ﬁconstruction,‘reconnaissance by fire is carried-out. - For this purpose
182 or 152 mm howitzers are usually employed; in .isolated cages & 2031
" howltzer may be used. TFire is carried out with HE fresgmentetion shell
.. (fragmentation in the case of the 203 mm howitzer) with the fuze set fo
- M8 or delayed action. A definite indicetion of the presence of 2 rein
. forced concrete structure is a cheracterigtic pillbox contour, glitg,
W . Indirect indicetionsof reinforced concrete in the - ces
“of a direct hit are as follows: o o .

). . presence of flames et moment of burst, & wide and low smoke cloud
&8 with fragmentotion fuze; ' PN B ,
& sharp noise of impact different from the gound of burst on norms,
Ouﬁd .:\ e ) o e o s r e ke ) o
hé.guccess of & shoot for the destruction of @ pillbox is to a larg:
ont assured by the correct slghting of the gun position ‘and the OP.
.gun position end the observation post are selected finally after
ceipt of fire tagk. - oo ' :
or low trajectory shooting ageinst #he pillbox wells the gun positic
.88tisfy the following requirements: :

) "z the line of fire must be ms far 88 possible perpendicular to the
..«lifie of the wall to be destroyed; the maximum angle allowed is 4-00;
' b)";»range must be as short as possible; in the. case of renges exceed-

;'flﬁ'ipgbiour,to five kilometres the expenditure of emmunition increased
b icon ideratly and penetration decreases.

i ;1”:ﬁIﬁT§e1¢cting 2 gun.ppsition for shooting in the upper register one
| .. must aim at obtaining the greatest angle of descent %not less then 580)
[ -which will.depend on the renge coupled with the correct selection of the
BRI P

[, chargé, the greatest final velocity and the lesst possible dispersion.
iP.103 Example.  The ground allows & choice of one of two gun positions.
T “”Rangqﬁiqpﬁiirst_p051tion, 7,400 metres and for the second 9,000 metres.
Iroop is equipped with 203 mm howitzers B-4. SO
gEmplqying»artillezy tebles we construct a table of. the basic charasc-
iatic of fire at these ranges (teble 29). = :

- 5 S . ebie 29,
FE e in metres Charge R % in BJ in
w LR o m/sec inm 9 m.
7,400 T Benth 59018' 266 33 . -5,2"
ST 7,400 : . Ninth 64024' 280 31 5,3
ST 9,000 S Eigth 61029 291 32 6,1
& 9,000 . - Seventh65932' - 307 30 - 6,3

Studying the data contained in this teble, the following deductions
may be mades .
a) Por each one of the ranges the greatest cherge (chaerge ntne for
7,400 metres and charge seven for 9,000 metres) gives the best conditions
for ghooting: the greatest angle of descent and greet final_velocity
with dispersion being the same in each case;

comparing the shooting on charges peven and nine, preference mst be

given to charge seven as in this case a somewhat greater angle of descemnt
and considerably greater finel velocity are obteined; however a small
drewback 1s an increase in dispersion. Thus under the conditions given
the second gun position should be chosen with the range of 9,000 métres
and shooting must be carried out on charge seven. -

. OFs mgt be chosen ag close as possible ‘to the target and s far as
Pposaible along the line gun - terget. '
B ccuracy in renging and continuous control over the results of

-each .round when firing to destroy pillboxes have o rarticularly greet
: significance. Renging is conducted with single rounds ferom one gan until
g either a confirmed short bracket or verified covering group.are obteined.

When firing with a large OT engle, ranging 1 a '
£or line of two divisions of &, glng is ¢ rrieqkut until a bracket

o ‘uis‘ranged 8fter the firgt gun
fire for effect. ° o

) .
PeTp————

j ‘ The secongd oun
heg completebranging and 1g ready to gogto

it
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Fire for eflect is conducted by mesng of troop fire at a rate,whiph
allows obgerv: tion .of each burst. . The introduction of corrections

during the process of fire for effect is cerried out according to thgh
generel rule. .

Tow trajectory fire egainst the pillbox wallg with the object of _
obtsining g large finel velocity is condugted with first, or in extren
cases, secoud cherge, depending on the thickness of the wall and the
TENGE . Tow trajectory fire is employed in the ingtance when-the_wgl]
of the pillbox rise sbove the ground by not less than 1,5 metres,'one
should in this case meke certain that Tire is being conducted againgt
the wall of the pillbox snd not against the wall which screens the
embrasure from the front. : AR

p.1l04 It the wall of the pillbox is protected from the fr

then it is at first necessary to destroy this bank wit hell

' the case of this bank being of & large size and if it is found i
ible to destroy it, one goes over to fire in the upper register

the destruction of the horizontal cover. A pillbox often ha

. tecting earth covering on- top of the main structure. In thi

the earth cover must be removed or at least loosened up with HE
For this purpose 152 or 203 mm howitzers are employed, depend
thickness of the eerth cover. _ . e

Fire for effect is conducted until severa
obtained. An indicetion of a.gtraight throu

| The mean expected expenditure of ammunition for obtainin
i hit is determined by the foDowing formle: for low traje
against the pillbox wall - N= 16 Be-B6 ; eand for,up ]

N = 16 B-B6: RSN

In both formlas the value of § is the vulnereble (exterd ed
of the target.. . i

In determining the value of § in the .case of low %
from the overell erea of the wall one subtracts that: pe
which is formed by the thickness of the horizontal ver
ness of the side walls,and in the case of shooting in th
ter, one subtracts from the oversll area that part of .th
formed by the thickness of 811 walls (front, rear and ; des
explained by the fact that when the shell hits the reinf ced pE
the wall it cither ricochets, or if it does burst, does
right through, &nd ingmost cases does not destroy.

Irn addition to the types of fire for pillbox de
Tire agairst embragure shutters, against the emp
} fguinst observetion slits is employed. : i
i For this purpose guns of comperatively small alibre

and 76 mm, This form of fire requires great a ra

action, therefore fire ig conducted ower open si ats
pigrcéug shell at short runges, not exceeding 400 me
&nd 6CC metres for 76 mm guns. <

liie destruction of armoured %:2:&25
of the overhesd cover is attained at the same"

Por this purpose the same guns are used ag for ‘sh
- erbrasures. hars

Fox déstroying rerticularly solid tiiben/earfh.pi”;
Lo howitgers, 280 mm super heavy howlitzers, 152 mm ' zun
hervy mortars are employed. e

Jhell - IE or fregmentation HE with the fug set fo
action. : oo &

fules of fire are the seme as for the destruction of £iald mos
(Scetion 17). _ S
Tor the destruction of g0lid stone and brack buildings
defence, the same methods 8reused as fap the destruction
rstruction mey be carried out by means of low trajectom
In the upper register or by means of normel fiye. L
In the cuge of loy trajectory fire concrete riercing she].
ohell with deleyed action fus ‘ U
. In the case of shooting in
I3 5hell with delayed action b
dependingpn the strength of th
Seneral ag for Pil o o
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rf,' and has been accurately ranged, the mean trajectory passes through the

" Hitying personnel not uhdér cover and open fifefﬁq%g;g.”jj ;
] éicqédn&itions:fof the.éuoceésfﬁi fulfiliment of tasks of destroy
.ng or neutraelizing personnel are: '

considerable density of fire over & short space of time; the same
.logses inflicted over 8 long pericd of time create a far gmller

. ‘éffect on morale; : _ Sl i e

the elementof sarprise of neutralization; a long drawn out Begquen
of ranging enables the enemy to take advantege of local cover and
.to put into effect batgﬁgvd;sposiﬁipggmﬂgigggé%m;g;ggv;ggggsgM.m
sInfentry in the open is neutralized (destroyed) mainly by fire from
6 mm guns and 122 mm howitzers as well as by means of 82 and 120 mm
riars. thg,a@w.fragmentationhfuze,

ftars. Fire is carried out with ayshelly¥ﬁ, .
or with a delayed action fuze with the. object of obt ng ri
tice shoots have shown' that when firing on one sight |
mpletion of ranging,~tb;obtain;effectivggnputralizatio -of
erved infentry or against a fire point in the open at rénges offip to
: etres, it is necessary to expend on the average the following
a e e VB MM eeeeee e 30, t0.35 eh&lls.. - ..
o122 mm o .ees ... ... 20 to0.25 ‘shells.
o 162 mm ... ... ... 12 to 18 shells. :
«Tqyggﬁiy out this task with the aid of mortars it is necessary to. .
“expeiid on the average the nuzber, of. bombs shown in. teble 30 (page 106).-
2 When firing at ranges exceeding four kilometres the expenditure of
ammunition is one and a helf times greater then that indicated. —
- apdffire is being carried out on severasl settings of the sight (with-

in ‘the bimits of the bracket obtained) then to achieve effective neutral
1zation it is necessary to expend on each setting of the sight not less
hen helf of the norm given above. e Ty e
This is explained by the fact that when Lfiring on several settings of
9;81ght (within the limits of the bracket obtained) the norms of
tpénditure of amminitlon must be such as to. give the same density of
ire.‘over the whole area, bounded by the limits of the bracket, as the
helty e 2t the target when firing on ome sight setting.
o R R e e U mahYe 30,
enditure of bomb

R R T

re T mtres

el T

s

Density of hits in & strip 1 BY in width, when shooting to
destroy targets in depth by jumps of 2 Bg. L e

% j'ﬁ,nﬁhen,fifing at one range, thet is when ihe target is élearly obsérvai

- target or close to it end conse%uently, the number of rounds which fall
‘within the strip of 1 B9 in depth will be equel to 25 of every 100 fired
. 2If 8% each range (within the 1imits of the bracket obtained) the same

ngggggiingounds are fired as in the case of shooting at one range, then

a

“
At

.EYé8Y 8 when firing at one range; ' consequently the norm of round
#at each range may be decreased twofold (halvgd). d °

bagic condition for the successful neutralization (destructon)

of three to six rounds per gun.

- .-But the personnel will only be neutralized for aflimi ted

jtiqg,,&nd therefore, after n utralization, dependiig on athsfigdazgwn

Fr by ‘the target, 1t is elther necessary to continue the fire by means of

“troop fire, or having established observation owitch over to carrying

- out other fire tasks. At the first sign of the target showing any
ggtiVitiieit is necessary to recommence firing with three to six rounds

) _Fire is as & rule conducteq on one setting of -

‘~za€d only in'the cese when the terget hegs congidersgiedézlfind vl

¢ observation 1s poor, should fire he conducted on severalrset%{nég?vbyt ’
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2.108 If the task is to neutrelize but not to destroy the

withouf prolonging the durstion of the shoot.

In the process of shooting‘itmis necessery to make use of the
observatioﬁ of the signs of burstg in order to reduce the depthAof”the

area covered by fire.

E%

23. Uitting personncl under'coverﬁg,

EF . L
The destruction of pergsonnel in covered trenches cem be achieved only
by destruction of the cover and at the géme time of the tregchee them-
selves. Tor this reason the norms of expenditure of ammmnition and the
rules for firing in these conditions are the same as thése for the
destruction of trenches. (section 19). e

When personnel are situated in open trenches, the task

'

destruction may be fulfilled either by shooting on ricoqpe

ing with HE-instznteneous fuze. - e
{nc should make use ef shooting with HE imstantaneou .gction only
wien for gome resson shooting on ricochet is impossible. . Under these

of their

t or by shoot-

couditions the destruction of persomnel is dependent on the destruction

of the trenches and consequently the norms of expenditure of ammunition -
and the rules for firing remain the same s for the destruction -
trenches (Section 19). i s

If because of, the conditions of the ground ricochet is possible, ‘then
to destroy personnel situated in open trenches it is.not necessary .to.. -
destroy these trenches. The enemy personnel will be neutralized’ 4
shell splinters, the bursts occurring above the trenches after ricochet.
"It hes bean esteblished by t@al thet to destroy infantry in open = -
trenches &t renges not exceeding three kilometres, after completion of

ranging the following amount of ammnition is required on ‘the average for

each ten metres of trench: 76 mm - ... e..40 . A iy
lzg N 4+

. 152 » ‘e ««+20. T SR,

In the case of renges exceeding three kilometres, as aresult of

increase in the dispersion for renge, the expenditure of ammuni+ti
increasses by one and & half times. - ) ' L

Type of fire employed is combined, with bursts of gun fi

with troop fire with 4 - 6 rounds per .gun. - The rate

allow for observation of each burst. ;

ity for the complete demolition of the trenches does. n
task of neutreliza+tion is allotted to troops equipped
122 and 152 mm howitzers and to regimental or heavy m
howltzers and guns, if ground permits, is conducted b
case of mortars, with the fuze set for fragmentation.

If the trenches have overhead cover the 50 1
with the fuze set for explosive action. W

~extrelization of perspnnel is achieved by mesan
lasting from five to ten mimutes each.  The nuxwbh
two to four. In the intervals between bursts obs
# By trial it has been esteblished that the following.a
expenditure of ammunition (table 31). '

Celibre in mm Number of rounds fired‘i:

On_bombardment On
76 mm _ 10 = 12
122 mm ) "5 =6

152 mm : L% a4

Zach bombardment commences with & burst of gunf?
then changes to troop fire with such a rate of £ 3
lLiwe muober of rounds zllotted for the bonberdment ig ey
time liven. , o ot e e

In the course of the haressing and trpop fi -th
lhe results of the observetion of bursts for each gun are’
cn the basis of celculations, corrections are introduced ,
of the sighting gegr, accurate to one division of the dial g%
reage sight (sight clinometer). Co

© o

Ncmtreligétion of personnel on the move. - -
Topending on the cherecter of the moving target,: the speed

Lent, neturs of grourd and £lso on the time availsble gna .

of preparction, verions methods of fire &
te raets. ! . . are e@lwg\

A fundamenta) a4+ G
| condition for‘sggﬁpssfully 8trikin

T

y - the.
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- divigion bracket. . At the seme time in order to economise in time it is

p.lio Subsequent shooting is carried out with jumpé of two to four divisions

o

roved For Rglease 2000/08/17

~-64- .
is the ability to bring down heavy fire over a short pericd of +time as
far as possible with the element of surprise. When time is availeble

- and infgrmatfon can be obtained regarding the direction end the area of
; ég"proposed movement of the target, preparutions are made in edvance,
6& the shoot pesseses the cheracteristics oF a barrage between definite
‘Iines. Defensive fire is caridd out usually on a comparstively wide
£front; in certain cages however, defengive fire is put down on narrow
sectors, which the pneny cannot mine on the move. .

The; drill for bringing down defensive fire‘is laid down in sections
25 and’;26. .

Let™s take a shoot for the striking of targets which are moyig in an
area where defensive fire has not been prepered. For shooting at moving
infaniry, cavalry snd motor cyclists the 76 mm gun, 122 and 152 mm
howitzers and the 152 gun/howitzer are used. Fkre is cerried out with
the HE fragmentetion shell with the fuze et for fragmentation acfon; if
the ground at the target and the engle of impact permit the obteining of
ricoch®t, then the fuze is set for delayed aotion, but if these. conditior
does not exist theh the fuze is set for fragmentation action. S

In the case of the fuze gset for fragmentdtion, shooting isvearried’ out
with the smallest charge for the particular range with the object of
obtaining the beat fragmentation action. Shooting is as a rule condyctd
ed with a troop, the troop frontage of shell corregponding to the width
of the target.

. In the cage of tergets moving on e wide front fire is carried out with
the guns ‘concentrated to the effective lethal redius of the shell. ‘

The method of conducting fire for effect depends on the speed of move-
ment of the target. : : ' f

In firing at slow moving targets (mainly infentry) renging is cerried
out directly ont thé target bracketting the terget into four or en eight

-permissible to limit oneself to obteining one accurate observation on

each extremity of the bracket.

.- ‘Chenge to fire for effect is introduced either on one of the range

«« 8ight settings within the limits of the bracket or on the extremity .of

.~ the bracket towards which the target is moving, ddpending on the speed

‘ oidmovement of - the target. Gun fire is used 2 - 4 rounds per gun being
ordered. LR PR A ‘

As soon as infantry begin to move out of the effective zone of fire
the range and dial sight settings are altered in jumfs in the direction
of the movement of the target: renge sight in gumps-of oné to two div~
isions (50 - 100 metres) end dial slght - depending on the speed of move-
ment end direction of the target. : S

In the case of comparatively fast moving targets (10 - 40 kilometres

en hour) it is not possible to employ the method of fire for effect given
above as. during the period of time required to obtain a bracket and the
going over.to- ire for effect the target will heve hed time to move a
considersble distance end as a result of this the observetions obtained
loge their valye. Therefore, for hitting moving motor- cyclists and
-cavalry ranging ig carried out not on the target but onto a line located
elon the lirme of movement of the terget. - , . ‘ .
fey 'At4the,target's epproach to the line rengea upon gunfire is ordered,
4 rounds per gun. The order "Pirel" 1g given besring in mind the speed
of movement of the targei and the time of flight of the shell, with the
._ggjeﬂ:ﬁ of obtaining the first burst at the moment of the target crogsing W
s o. . ~ 1L O

88 : setting.
E@gh Peuse in the movement of the target even a short one must be ex-
Ploited for increasing the rate of fire and for obtaining greater accur—
acy in the firing deta, ' : : '
#5.  Pixed defensive fire (N20 - 0). A
FPixed defensive fire is emppoyed: in defenee for repelling an advanc-
ing enemy on previously determined lines and in the advence - for cover-
1n% own advancing infantry from counhter ettecks and fire. Sectors for
ensive fire are selected on the most important lines within the enemy ' o
defence as well as in the immediate vicinity of one's own troops. The
& stence between the nearest edge of the sector of defensive fire from

one's -own infantry mist be such as to ensure that the infantry does not

k suffer casualties from the fire of one' ’
L ua ; 1978 own artillery. 1In defence the
infantry as & mle is entrenched and is protected froé fragments.
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' Therefore the pinimum sefe dlstance of the line ofA&efensive tire

" fied by e distance of 200 metres in the cese of frontal fire and 100 m

+ are giyen;( © .76 mm troop .
B © . 107 mm troop eve  ses
;".hi‘,-_._,;‘ﬁ’«":‘ . ) 122 mm t!‘OOp eeoe L o 2
152 mm troop .ws . ses Up to'2

p.111

+a) Note down the initial settings on_ th

sefeguard owh troops only from direct hits on the trenches by isol
shells deflected as 2 result of dispersion. This reguirement ig satis-

in the cage of flanking fire. -

In the. advance when ouw own infantry is not behind cover,
be protected against fragments of our own shells: .consequently. the aafe 7
digtance in this case islald down as 400 metres. This may be 4 to
200 metres in the case of flankin-g fire on condition that fire -id“con
ductéd with shell with fuzes set for HE action. =~ _

The sectors of defensive fire must be under dbservati n

The width of the, sector of defensive fire i tabli
with the front of the effectiv 61 &
norms of the width of the se

A troop consisting of six 120 mmi ‘morters is’ &
width. X gsection consisting of three 82 mm morta
setionary defensive fire along a front of up 10790 m
three platoons (sections) - on a front of 250 to0,300.

. In the cese of flanking fire, for the ®&®%B dep
defensive fire, the same horms are” employed as fo
tor in the case of frontal fire.

The 1n1tia1fsett1ngs for the 1aying down £
determined as follows: ' ; i
a) By gfranging directly on to the-area 5é e
bg By calculating the switch from a line already’
¢) By calculations basedwon the data determ

ytheT sectora,

e

Switching fire from a line or on the basia,

the renging gun
basic gun with ir

An extr emely importa: {
is the ebility to bring )
With this aim in view the following meBgires 1

name of the sector of the de
such fire;
b) Prepsre the emmmition, lejy :
¢) During the intervels between firing lay th
‘noted down in order to. be abl | «

most important sector, o
d) Cease the cerrying out of the task P
the signel celling for defensive fire;
¢) Maintain a twenty four hour duty roster
immediately the first salvo;
) Cpen fire by ordering only the _name’ of
settings. ,
&rovided &1l these measure
bty to thirty seconds of S
R ke case of frontal fire, firing : is conduc
front oa one setting of the range and dial sight
sorzil fire must be Cof such & power as to halt;g
“ore2 them to teke cover. With this end in view T
o warst of repid fire of two to four rounds pergun ollowea
roulds punflre after five seconds interval in_ the 76 and 10
(xg four rounds_gunfire with ten seconds interval in th
T rae puns. Subsequent firing depends on resu
AVL,et if necessery on the same xesxmndx settings;
Ceatlnue firing -idesiseg on the infantry lying down,

Switel, fire in accordance with the .movement
. be c.lmcirds, .

G) Cevse firing. :
If ground conditions pernit, defensive fire shoul
-L-vu“ut If ricociietl firing is 1mpossible then 4
Tt d wlth I rogpent tion qhell, fuzes set £o;

LSRN ol & T S
\AA/t)
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", . “In the case of flanking fire the defensive fire sectors for troops

.- . are sub divided as in the case of frontal fire, each trodp covers -the

P.12 whole depth of the sector allotted to. it. In order that in this case

0 algo fire may be conducted without altering the settings, each troop

' fires with sections concentrated, 1A X (50 metres) in the cese of 76 and
107 mm guns and 2Aa.X (100 metresj in the case of 122 and 152 mm guns and
howitzers. Sections open fire simultaneocusly and fire on one getting.

. The norms of "expenditure of ammunition and sequence of firé are the same

.ag for frontal fire. . ' i

'y 86. 'Movable Defensive Fire. (P20 - Ts0)

L In order to repel tank attacks movable defensive fire is emphoyeé
‘cansisting of barrages on previously marked out lines moving according tc
~'thé movements of the tanks. The bounds are selected across tenk =~ -
;approaéhes end must if possible be under obgervation.  The distance
beiween bounds must be such o8 to allow srtillery to switch fire from one

_to_enother after the pessage of the tanks through the first barrage

|
|
I
)
|
i
i
|

e g o B

quently the distance between bounds is,detezg%ned,by the time .

necegsary to switch the fire and by the speed of the tenks during the:
attack, . Settings for firing on esch of the bounds mist be determined
-beforehand, passed on to the guns and there roted down. In order %o .
. save time when ordering a switch to a new bound only the name ¢f the new
-bound is ordered. ' The totel time; made up of the time necessary to pass
+ the order, to fulfill ‘this order and the-rtire of flight will be in the
P région of from one to one and a half mitmtes, depending on the efficiency
: .of the troop. The speed of the tanks in attack, from wartime experience
.8 taken' 78 ' 8 per hour. .Congequently in one
minute the tanks will traverse from 200 to 400 metrés and in one &nd &

helf minutes from 300 to 600 metres. Therefore the distance between
*bounds must be between 300 and 500 metres. The last bound . 1ying nearest

to our own trogps is 300 to 400 metres from the forward edge. .
-»The norms of the width.of troop sectors laid down for fixed defensive
fire do not apply in this case. This is explained by the fact thet the -
idth of a fixed defengsive fire sector is determined by the front of

tive buwrst of the shell. In the cese 0f 2 moving. defénsive fire

“the fire is not directed so mieh against persomel as sgainst tanks.
is_known, fragments because of their irregular form uickly lome.their

¢4ty and consequently their lethal action. In addgtion in this: case
tralization cen only be achieved by meens of large fragments. There-
Q hgmuiggg;of.the sector in the case of stationary defensive fire
gulfwfiﬁ";’ ced as experience shows by epproximetely two to two and &
"half times. : : S L

" “Por 3-%raop batteries depending on the call re of t

2

LA e ¥

: . _ ke guis, the
-~ following norms of sector width are established: 200 metrds for a bettery
equipped with 152 mm guns or howitzers or gun/hows; 250 ‘metres for a
~-battery equipped with 122 mm weapons; 180 metres for & battery equipped
with 76 mm gung: K , . R
- ' The.pector is sub divided into three ordinary troop sectors. Cn the
more impertant sectors the fire of sometimes two and gsome times three
batteries is doubled up.
. The initiel settings for carrying out a moveble defensive fire task
. aré determined as follows: '
ir.« 8! by renging directly on to the sectors on each bound; ‘
e b calculating the switch from a line olready renced upon; .
’%* ¢) celculations based on the date obtained by the ranging gun.
. © If renging on each sector is impossible, it is desirable to check “the
calculated date by single rounds. Ranged for or celculated data mist
be periodically corrected in accordance with eny elterations in metdor-
ological copditions. - &
ire for effect is carried qﬁﬁ'witn/shells, fuzes set for fragmentation.
. Defensive fire on each bound” is brought down 8inulteneously by all -
"% troops on order from the bettery commander, with the object of obtaining .
o~ the £irgt bursts at the moment of jfhe leading tenk's epproach to the
~bound. Fire is conducted on fixe :gettings of the range end dial sights
by means of bursts of gun fire at maximm rate up to the time of -the
tanks issuing forth from the zone of fire, after which fire is switched
. to a.new bound. : ‘ - -
Ifitgebdirzction'of the movement of the tanks or the width of the strip|
‘occupiled by them does not fully correspond with the enticipated direc
end the strip which is covered by the sectors of moving degensive'fir:iggi
- the battery, then the troop commenders switch their fire independently or
on-orders from the battery commender, who orders & correction for line far|
all'troopa. Defensive fire bounds end cmlcule ted renge remein the seme. :
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Sidultaneously with the moving defensive fire whose main objective .
is the repelling of 'the tank attack, fire must be brought to bear apghin
the infentry, who sre moving with and directly behind the tanks. The
tagk of this fire is to part the infantry from the tanks before the .

For the carrying out of this task mortar
. or 76 mm troops are used, which fire according to: the.riles X i
for Pixed defensive fire, on the seme bounds. Pi
or three minutes on each of ‘the bounds after the ba
moving defensive fire has switched to g new.boun
after the tanks have issued from the gzone of fire, Aror
to fire on the same settings to repel the infantry dttack
which have succeeded in breaking through the lagt: ‘

latter reach the last bound. -

defensive fire are engaged by guns of "the g

111 - tan
né%?“'
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CHAPTER III
SHOOTING UNDER ™ SPRCTAL CONDITIONS.

7. Deculiarities of. ghiooting in the meuntains.

410 - The ﬁécﬁiiafitiééfwhiéﬁ'ﬁay‘bé found_under‘conditions of shooting in

Y s mounteinous country are brought gbout by the following circumstences:
'ﬁhg.zLBrOken nature of the country in the {mmediste vicinity of the target

{Congiderable differences in ‘the respective heights of targets, guns
‘gnd OP's; - . T L

lﬂarifiédfatmqsphere et high altitudes; - .. o

pid change in,meteerological'conditions during the flight of shell

~6f thig, shooting in the mountains requires the ap lication. of
appropriate to ‘the conditions of each individual shoot.
owever, these conditions are so veried that to give definite rules:
for éech individual case is impossible. It i only possible to give
©raled govérning the more typical forms of terrain and interrelationship
‘ rggt,?gun'pOsition'and QP. ‘ _ ‘

'Eﬂeiﬂﬁfypicaficases are ag follows:.
“harget aituated on leyel ground with:
0P = on the same level es target or slichtly above it.

“Height of OP sbove target is considerable.

rget situated ona slope. _
““Ground in target aree brokén to » congiderable degree.

;offiﬁéée cases introduces & charecteristic perulierity into
£ spgdtigg,which‘are*analysed below. - :
;hiéaiipééuliariﬁiéh of preparstion for firing in mountains

R

ﬁ}';‘f i Rt P Cme e TR B :
peculiarities‘cf preparation for firing under mountelnous con-
“are brought about mainly by the fsct that gun positions, OFP's
avd’ targets ere et dlfferent levels, the difference is very often con-
‘siderable.  When the steepness of slopes is considereble and the inter-

jedtion of horizontels is also at'a greet height, estimetion of height
“from thé mep becomes unrelieble. In most ceses it is only possible to
‘hit targete when firing with guns with a sufficiently high trajectory.

' w?th”a,flat'trajectory are of 1ittle use when firing in mountains.

11 this brings us to the necessity of :

"Determining the height interreletionship of the OP, gvn position
and. the targets employing sgecial instruments;

In determining corrections Ior displacement it is necessary to fix
& base to the horizon; ' ,

It is essentisl to teke into consideretion the correction of the
:angle of .sight to the range engle;

When firing over crests and summits the determining beforehand the
possgibility of striking the tergets. '

etermination of interreletionship of height; when it is impossible
8¢ & mep, special instruments are employed.
“finlusing the artillery instruments (stereo-telescope and the directo)
the angle of target and of the basic gun are meesured from the CP.
- EKnowing the range Ak end base B, the reletive height of the terget and
. the pivot gun in relation to the OP arc worked out, to which end the
. angle of terget is multiplied by one thousandthfJk, and engle of the
pivot gun by one thousandth B. Heving thus determined the height of th
target end gun position in relation to the OP it is not difficult to
determkne the height of the terget in reletion to the gun position and
knowi the range 46, to calculete the angle of terget from the gun
position. It is necessary of course to teke into consideration the
" fact as to whether the angle of sight ig one of elevation or depeession
In the event of ‘the angle of torget end the angle of pivot gun from
- the OP (more than 0-20)being considerasble, it is necessery to add to th
-4 7 "cajculated difference one twentieth of the velue of the engle, since, @
R 1§vw2§1 knoggi1 oge division of the diml sight does not correspond to
.- -'one_thousandih, ut to one nine hundred end fifty-fifth of the rarge.
. 91/1,000 ~1/¢55 Y ©
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xample; €= 1,200 metres- Lk = 2,600 metres. From the OP, the.
Eo oW ﬁgsére ﬁeaeured, the vertical angle to the terget (engle of tgt
amk Mg = +0-40 and the vertical angle to the pipvot gun (angle of bssi

gun) = —-2-40. B ‘
We determine the height in relation to “the OP.
. a)  Terget: +40-3,6 = + 144; +144 +144 = + 151 metres.
‘ 5 )

b)  Pivot gun; -240-1,2 = -288; -288 - 2%F = - 302 petres.

Consequently, the difference in height of the target over the pivot
gun is equal to = - -

+ 151 - (—302)'= + 453 metres.

If the pivot gun 1 not visible from the OF we may then proceed in
two ways: - . ) : R : S
1) Choose an intermediste point from which both the OF and the pivot
gun are vigible and determine their difference in height in relati
p>»116 to the intermediate point by the seme .method, -~ -
Employ an aneroid baroneter. . o

Employing an aneroid barometer, the difference  in height is a
wined by the differenceé in pressure. - CelpiAE e L el 51

To do this one either employs two celibrated barometers keeping on
at the CI' and the other at the gun position, or one uses -one baromete
taking it from the gun position to the OP or back again. . -

At both these points the barometrical readings are takén to
eéccuracy of one milimetre, and the laid down corrections are
into the remdings. In the event of congiderable differences
in eddition, the temperature of the aim is méasured by me
thermome ter. the rules for measuring the press 2
terometer and the air tempereture with the aid'of

ére given in the handbooks dealing with with the' a
icel service. B

rtillery metey

It is well known thet 2s one agcends, whether.by. p
or simply by climbing a hill, the Barometric pre sure
constant e ganner that by the extent of this decreape altitna
determined. : g B :

It mey be teken thet for every ten metres ine
beérometric pressure decreases by one milimetre. ,
only use this ratio to determine differences in heigh
in pressurc cre inconsidersble - not more than four

Sufficiently sceurate results are obteined if the
Letric steps® rre comployed. T

TLiv berometric ladder is e neme given to the heigh :
st gscend to obtein © decrecse in rressure of one. milime
slven meteorologicrl cord@itions. G

The berometric ladder depends on the air. temperature
Lotric pressure itself and consequently on the height of th
ebove sea level end on the westher. o

inoteble T2 is given & pert of the table of the barome
wkich ig to be found in the mountein artillery tsbles.

Tr ordezr to find the barometric ladder with the aid o
it l¢ necegsary to teke the mean pressure and temperature
L lower sad the uprer points. Tet

"The extent &6 which cne »oint is higher than enother i (
ti - dilference in pressure st these two points, mltiplied by the
feiric ludder.  Thedt point is highest whore the pressure. ig lowest:
cibple:  The fellowing mevsurements are obtained at the OP;
' srtosure AT = 588 mn, tewperature tOpm = + 100; .
at the gun position; pressure HoT = ggﬁ mm, temperature 100 =3
+ deterrine the mesn T

L Presoure end tempereture:
Hep = 588 + 644 = 616

tocp = +10 -: l6 = 4+ 130
et

BALRCIGTTIC TADDER
o lnaAly JMDDER
: . _Tenpersture
v ouide Is given

\
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.. -obtain the difference in height: = 56-13,7 o 767 metien:

k{itiqgiﬁby 767 metres). .
-2, “'Projection of the measured bese to the horizon' is carried out in

‘];eﬁggsmWhere,the vertical to the pivot gun, measured from the OP exceeds
15"_ o .

“meesuréd vage

Mg 1s the angle to the pivot gun measured from the DF.

 Vea

- Correction for displacement IO = 1,000:0,4 = 1-00
S e 4

’4;_________;;an_zeggg_§he11, target being hisher then the battery.

8.  'When correcting the 82202 angle of clevetion and turning it into

" Approved For RElease 2000/08/17 ;

. =70~

_én.bressure and temperature we find the barometric step from the
o 1n this case it is equal to 13.7 metres.

.

téiﬁiﬂé”the difference in pressure between the OF snd the gun
: 644 -~ 588 = 56.mm.

.‘WeAﬁﬁlfipiy the difference in pressure by the barometric step and we

"?Igffhé~pregaure &% the OP is less, the OP is higher than the gun pos-

If projection of the base to the horizon is not carried out then
iogs for displecement will be accompanied by e considersble erior]

base to the horizon con-igts of correcting the bose
that is in deteimining the bese's horizontal

'Vfion of the

horizontel projection of the base is normelly determined by meens
%%gﬂt-a\ggled triangle by the formulae B = B sin(15-00 - Mg)
DT 18 the projected bvase, that is thé horizontal prgection of the

D is the sloping base measured on the ground

If the angle Mg does not exceed 5-00 then the sineof the angle
necessary to meke up 15-00 will be chose to unity and therefore it will]
.not be necessary to project the base to tho horizon.

" The sine of thé angle necessary to meke up 15-00 to the sngle Mg is
roined by the normal abrideged sine table.
xemple. Mk = 3,100 metres; B = 1,250 metres; angle Mg = 6-00;
by the pivot gun = 4-00; we project to the horizon:.
+= 1250-9in(15-00 - 6-00) = 1250-sin 9-00 = 1250+0,8 = 1,000m
letermine the discrepancy 4 = 1,000.8in(15~00 — 4-00)=1000+0,9-90C m.
Then £6 = 3,100 + 900 = 4,000 metres. EE

L Corrections for elevetion (range angle of  Teble 32.
~'elevation plus angle of oight) for 76 mm mountain oun,

If the base is notngogected to the horizon, we obtein:
50,

. d =1, 29 = 1,185 metres;
A6 =3,100 + 1,125 = 4,425 retreg;
IC= 1,250.0,4 = 1,19. ,

> .
Then, the error in the determinotion of ¢ will ve 225 metres =

gg giiéaions of the sight end the srror ir the crlenls tion for line will

the final engle to the target' we must teke into eccount thet in present
day tables thege corrections are worked out exzctly without any allow-
ences for the perabollic form of the trajectory end thus they are Aifrf-
erent for the different guns, shells ond charges. :

For a given gun shell and charge it i: mcst cdviseble to LRDRCTPLD
correlete thege corrections with the engle te the terget beforerand ena
to make up a table of the correlated cnrrcctions boaged on renge and b
difference. in height of the terget from the gan. These correl: +.4
corrections will be in actusl frot correctiona Tor ongle of gight, if
one takes the begic settings for the engle of aight o8 beirng 30-CC.
Such tebleg are given in the mountein renge toblea., A pert of thone
‘tebles pertaining to the long renge chell for the 76 mm mountein gun is
given in table 33 (gee page 119). This toble is very essy to use.

Example. A 76 mm mountain gun is firing & long renge shell; &g =
5,900 metres; the height of the terget cbove the mn is eqdal to +350 m.
From the tebles we find. the correction Tor the angle of sight ig 67

.divisions of the sight, therefore the setting of the engle of cigit will
be. 30-63. i

JA-RDP78-04861A000409020001-0 — :
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4. . 'The ebility to fire over high crests (summits)', when these are
situated between the gun podsition and the terget 1sg determined by the
aid of “table8 of trajectory ordinates 4o be found in 1h§jmoqntainjrang@
tables. Tor each trajectory, the ordinates are given for ranges frpm'
the gun in divisions of two.bundred metres (g%ble‘34). PP

78 mm X ‘htai'- . _long ran é' he1i1
Cres (fANAS Tron the gun.p 2,200 | 2,400 2,600

. . DBigtance of flight
I

(Range to target
3,000 T es

5, 000 : - 374

o . i o
S g ? T T
CPYRGH Kpproved For R%Iease 2000/08/17

If the target and the gun position apd roughl
one first of all finds out whe ther or not_thes
gun position and the target, the height iof whi
the full height of the trajectory. - It'is q
should such & cregt exist, shooting from that
not possible. However, when the height of
height of the crest lying between the - pOs:

p.121 does not meen that 1t is possible to hit the
.mey be higher than the corresponding ordinat
determine the possibility-of'shooting.one;mu 1.
ordinate ¢f the range of the crest with the he
the gun position. ERRETE

Exemple. A 76 mm mountein gun is firing lon
of 5,000 metres. Distance 40 crest 2,800 m
gu.n = 280 metres. (fig 43, sketeh 1). = °z
1g 43.  Determing the possibllity of clear

v Sketch 1. Terget and gun position-are "on"+
terget. end gun position are on different le

From the teble of ordinates,
‘{tzble 34) oppositt the digtence. _
the ordinate 390 metres. This ordinate-ig
fore shooting is ppssible. L fe

vhen the tsrget and the gun position 3
sketch 2) it iz necessary to determine ‘befg
of flight of the shell X for the angle of e v
shooting at the target, which is ma ¢ up of.'th
correctfon for the angle of sight to be found
correction as we illustrated earlier 'is the’; Al
end the correction for the renge’'angledd,  The:
ordinstes from the distance of flight already fo . ar
to the crest, we determine the height of the ording:
with the height of the crest ebove the gun positi

Lxample. - A 76 mm mountein gun firing lon

& position above sea level, 2,000 metres, he
helght of crest 280 metres, horizontal range 1o -
to the crest 2,800 metres. - Do
12 In the complete ringe tebles we find the 8.
ponding to a range of'5,0C0 metres to.be 238 divi
tables analogous to tsble 33, the corre '
117 divisiaung. Consequently the final engle of elavy:
= 121 divisions of the sight. S
Prom the seme tebles we find thet the horizontal rang
to this sngle of elevetion to be 3,000 metres. In'thim-
to the crest is 2,800 metres and the ordinate height 1s.
»  the difference in height of the crest is + 280 netres f

Th order to take dispersion (1004 zone) into ace
to reduce the ordinate by 4 Bp, corresponding to th

T8, Letcorolegical peculiarities of ore}arstié for firdin

4 chorecteristic of the netcorological conditions in ghigh
country is the low berometric pressure, due to the low densijy
s is olretdy known when meteorological conditions differ from
“rd conditiong to = considerrble degree the introductiond of
Locomes unrelisble.,  In eddition under conditiors of guch
the gerercl vlements of the trajectory are altered. =

Jpr t@ip recacn ¢t the pregent time, special mountain
use i high mow..t2incus regions are employed, the normﬁl

Approved For Rglease-2-000108l17 :
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' ‘Mouﬁfain‘range tebles are composed for conditions cheracterized by
heights of 1,000, 1,500, 2,000 end 2,00C metres zbove ses leyel.

Table conditions for thege renge tebles are as follows (teble 35).

LR Teble Z5.
~ Mengeteble &% helghts 1,000 1,500 %,000 2,000
Grownd pressure in mm 670 6720 590 520
. Ground air tempereture in oC +10 +6 +3 -3
. Cherge temperaturs in °C. +10 . 46 R =3

vRegQrding:tahle determination of air tempereture eccording to height,
this is done in the msual menner: equel decrease of 6.3280 for each
1,000 metres of height.

WhﬁnvCalculating the meteorologicel date for the preparction of fire
in a high m ainous area, it is necesgary to Temember ghat apart from_
the great difference in height between the troop and the target there wi
be a big differencad in height between the troop and the metecor telegram.
This circumstence calls for special rules for the choice of date from th
~telegram, but firgt of ®ll it calls for speclel rules in the composition
of the telegram. _ . : =

*The mountedn meteor telegrem AMS (AMC); differing from the noreal,
2ihs instesd of the deviations in temperature end pressure from

Jthelir actual values. Therefore, the gunner must himgelf find
: nces ‘corresponding to the range tables which he ig using.
-0f ‘ballistic differences in tempersture, the temperseture for
jgprygisggiven,‘analogous.to the ground tempercture. The
-Batween this tempereture and the teble one mst 2lso be det-
th ery . We will examine below the method of using this

.Tom. 10w pressure in nounteinous arees, these other'peculiaritie

rologicel conditions'shonld be noted: '

ihy Lfference between the grouud tempersture in the shade ang

10.%the sun, the windwerd and leeward sides of ridges, especially

An summer ) - ‘
Movement of air (wind) in the lower layers of the ctmosphere does

50 1o} tgkq,place horizontally but Tollows the undulstions of the

ground - '

In ‘the lower layers of the atwosphere the direction of the vind

follows velleg and ravines ‘

19.8peed of wind increases sharply on crests and summits eng

.gonditions prevailing in the ares of the gun position and par-
21y in the target area. : ‘
% Therefore in mountainous country the AMS mist be jocated at a height
cqrteSponding to the mean height of the locations of the batteries,
‘atrietly conforming to the rules, given in the instructions for the
Artillery Meteorolcgical ‘Service.  The AVS bulletins must be issued &g

often as possible.

- Undgi the conditions where the differences in heighf betveen the AMS
- and the battery, and alep battery ani target 1t is Neoessary to meke a
eerine_qg cqlculatiqne in advance in order to work out the meteor corractim:

II,A-RDP78-0486_;]AW_QQQ_"’_I 00020001-0
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p.124 30. "Utilization of the Mountain Meteor Telegram

125,

¥ uE, B

coa) "“Gohvert the pre-sure and tempersture giw
ecéording to the height of the battery. ~
b) Ballistic measns are teken from the meteor tele
~teking into account the height of target above the’ gun
.c) The height of tzmjectory for the selection of ballistl
the meteor telegram must be altered according to the hel
ANS above the gun position. , :

' The measures emumerated.will be analysed below.,

"normal" conditions. = For particular conditiong
telegram of the AMS is produced.  : The utiliz
will analyze in an exemple. .° o
Let us assume thet fire is conducted with
a long renge shell. Height of gun position
Mep renge to the target 7,200 metres. * Neight of:
2,290 metres. DPirectional engle to jthe targe
telegram is received in the following form:..
Telegram N©.34. Mountaein-meteor 250620 =162
+04 - 513709 - 08 - 523810 - 12 - 52380 sl
'Converting the pressure to thet of he battery v
done when the difference in heights betwéen “th ‘
is more then 30 metres, since within:these
insignificant. In the cage given the di fe
1,620 = 480 metres), and at the seméd " time. the
ANS., This means that the pressure
at the AMS, o :

As indiceted above the mowni tain renge tables are

It would appear that one coul utilize
28 thet is, thet for every 10 metres alters
alters by approxirately by 1 mm. _ However

This factor mey only be utilized when the:
the ALS and, the gun position does not exc
cbtain gccurate resulte by employing the “tab
hen employing the barometric ladder i% 1s

following rule: tie difference in pressnre
equal to,thekdiffe;enpe;inrhgight,divided by
pressure is greatest at the 1owea§§point. )

e cbtain the barometric step from the tables:
use  of the mean pressures and temperetures betw
position as those have been obtained only &t ‘the-
teke the step esccording to the pressure a '
ALS (614 mm + £0), this equels 13,1 metres..

Heving divided the difference in heighit betw
(480 netres), by the berometric step we obtein the i
betruen these points: - S

* 480:13,1 = 27 mm (in round figureg)

; Coegn vt e gt e

. 45 the sun position is higher than the AMS
position rmst be leps by these 37 mnm. q
eun position is - 614 - 37 = 877 mm.

'Conversion of ground tempersture teken at the AMS
heisht of the gun position' must be carried out only
in height between the AMS end the gun position exceeds 1 me tre
this cnd one utilizes the "normel" decrease of temperature of-

with the incresse in height: 0.006328 for 1 metre or appro
for cvery 1,000 metres. ‘ . R s

' difference of temperature, et two points may be
gomct 10 the difference in height mltiplied by 6 the"
~lhest at the lowest point'. = In this _ { 000 inst
Jroind tenn reidare nf;the gun position will be iessﬂby 4805
YL dls it will be - ‘4 20 - 30 2 10, i S
Trodle sualte wderstindable that ‘ tor and
Aveilib] . e T ‘when g barometer,and”a
e T the gur pesition there 15 ne need 1o comvas

CooTmrsare futun et ihe ANS ¢ Véﬁh
an 1oL Wdun e o the height of
soumred gt (he an position, Itais onl;bgeceﬁ

/A-RDP78-04861




e taling into account

b 11 pess through.the

onding ‘to the map range ‘is

- renge angle of e
g {

2290 - 2,100

»;visipnq, < Thi

rds’ it is agsumed that the

0 identical trajectories
% levels will obvious

In order to avoid thege er
om the meteor telegram s 1O

" for the actnel trajectory.

ectual one on. the mean height

‘height of" the "pmean ordine te"
of the height of tye higheot p
.ere clearly shown in fip 46,
“shown (yaf‘yg, ¥3 and so on) o

150

i
i

'ervgs;pfteﬂ &s ppssible (twice a month

: ‘the .selection of data fr
the table mf height of the trajectory
g on the basis of map renge, in the cage
songiderably higher will not give the true-

 te'known: the selection of 'bellistic

epends:on the height of th
s from. the horizon point .
rol . fig 44 it is seen that the  teb

Yajectory Y., passing shrough target
, for the first traj d

-ingtence the ‘height

les we find tha with this part
.. range of 7,20 res the corr

t of the height of the .
ting the "ballistic means® from the me
owing considerations. T
'h .ghts of trajectories for the working o :
one.by the AMS at the highest point of their ow
i gun position is at the
event of the gun position and the ANS dire
erable degree this agsumption will lead toco

88 been chlculsted from the highest poin
retical trajectory, with the proviso thst

U If we allow that the sotual wind
regular manner it is found thzt the va

trajectory. As proven by external

lease 2000/08/17 3

of the heigh

terget (fig 44

ecto

t. of. ctraj
correction for a
levation) is moa

Influence of meteorological condition
-trajectories at different heights.

rors one nuct teke the velues of the 'wind

t for the actuel trejecto (whose height
t of the troop)but for a theo-

the ballistic be the game ag

P The height of such a theordtical trejectory
""1s obtained on the basis of the following con . ,

oint of the trejec
In fig 46 diagrarn

nd the grectest or

oTe_thsn 2

Seoner ST T

 fak

sidere tiong.

alters.according to the height in a
1listic wind will corresmond Lo Lhe
of the position of the «
ballistics this pe
of the trejectory) is

3

lory.,

1 severa) ordine teg oma

dinete,
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n position. ~In other
_seme ‘he:igk‘xj_:_gg ‘the AR,
ering in height to
8iderable errors
whose heights haye been calculated on

8 on two identicél

an helfht
equal to two U:indg

different meteor

hell elong the
%tho
“hese positicng

th()‘t is -u-", !
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" in this instence equal to the bellistic wind for the whole trajectory.
Pig 46. Ueight o%

yJi».t of .trajectory (Y).' The arithmetical mean of all the ordinetes

;Elﬁhgive the neight of the mean ordinate Yep. 4s already‘statﬁd it is
Pig 46 diagram 2 illustrates a wind chenging evenly with the al#itud

The vgl{ze of the actual wind W 2t the height of the ordinete (Z/3Y) i,

the meen ordinete ycp of “the trajectory and wind

W at this height. e e 5 ;
Although this reletionship of the wind only epplies in the cage o

a_constent altesrtion of the metcorologicel conditions ac ording to

altitude, which in ectual fact does not happen, we cen ne th

meke use of it to a sufficient degree of eccu iy -

If we teke two irejectories differing in h
of what hes been stated above, we may teke it +4h
for these two trejectories will be the same if the y
wind ere the same at heights equivelent to 2/3 of .
the same time 2/3 of the heig’h% of the other. I:
situation is onlwv pogsible when the two points corrésp d
Leights lie along slong the same horizontal level MN (fig

g 47. . Dotermination of the helght of the trajacfory im the
e of the Wroop and the AMS heing -at different hejghts.

«-

From the figure it is evident that .2~Yé +H

where H is the increase in height of the AMS"'ia'b'o
¥rom this formula we obtain: 2 Y, = 2 v, = He :
.Zta T Hp

bnltiplying both sides of the equation by 2/3 we obte
Ya=Yb—gH=Yb—l,5H. :

Wihen the AMS is situated lower them the 4w
reversed, and we then obtain: Yy = b + 1,5H.

The following rule issues from these formulaes
the gun position, then o0 select the ballistic wi
telegram a trojectory is taken whose height is on
dilference in height between the ANS end the gun p lon, ‘lower i
the true trajectoty end if the ANS is below the gun position amin
is stlected which is above the true trejectory by one =nd a hal:

the difference bvetween the AMS snd the gun proasition.t

It is quite evident thet the height. of the
by the engle of elevation ¢s glrecdy steted.

Such & re-calculation of the heigh of the trajectory is sam
only in cases vlere the @ifference in height between. the AMS:an
s rrsition exceeds 100 metres es only in such a cage will th
erence in the ballistic wind be noticeable.

AT thet has boen seid above regarding the working out of the |
o0 Ui trajestery to find the ballistic wind is fully relevant +o-
coltction of data on temrerature, given in the meteor telegrem f
trojestory. ) e e

according to ouar excmple we haves: ol e
- aviglt of trajectory by the angle of elevation 1,157 metres;
- A03 1s 460 melres ebove the cun position;
= one ond helf ti es the difference in height = 480 x 1,5 =« 72

inoview cof the fret thati the ALS is belos thke gun position
"ballistic reans" mist be teken from the meteor telegram on a treje
whose el ot is - 1,157 + 720 = 1,877 metres. ' :
., ~his will be: temperature -20, A rection of wind 40-50 and its.
18 wetres per second (we find by interpelition between hei )
7,000 metres). - b

o dke lewrersicre corres onding to a trajectory of 1,877 metres
zeevdse cnnvorted to the' Leight of the bettery employing the sam
Coto every 1,000 neires. s

C.oour exauple thdg “ill‘bc: 480 6 = 30 appxoximé%eiy
I,000 : s

?
s e dly, e tenporsture for trajectory of 1,807 metres at
trouy wlil bu -20 ~ 20 =50 ’ oL

roved 'F’é‘f‘l'\'fgléa§§”2000708/:17- G1A-RDP78-04861A00
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tion of corrections v.h:érif shdﬁ%ihg in the wounteins o E
rebafiﬁgAfornfiring in the wointain ;’ifairil §§Ef§ifif§tiof
100se the mountains renge tebles cbrrespoz;ding.tq-“th»e hgight,

T00p a&bove zea level. The range tebles may be
following table. R

chosen atcording

0 1o 500 metres
- 500 "-1,250 M
Y 1,850 " 1,750 "
" 1,750 M o2500- M
Higher then ™ £,500 "

w »s

xemple the hoight of the troop above %@
Iy, 1t is necessary to take the renge. tebleg for g
es.  These tables are compildd for the. following No3
. pressure. 590 mm, ground temperature 6f the eir 4

e +30. DJince after conversion to bettery ‘Hedghtes
77 mn and tempereture for the trejectory at 1,877 +
eviation of these elements from the -teble values is;
iation of pressure 577 - 590 = -13 -mm{ - - RS >
ation of tempersture -5 - (+3) =§B§i o X :
ge deviations we will introduce corrections aceordine fo the
16s.  Vihen doing this it is necessery to bear the followhg in

gee

16 correction deta on the metecrological end bellistic factors,.  git
the, renge tables are cclevleted on the basis thet: the influenceof the
ropriate factor is ppresd over the whole trajectory up to.its end.
'51‘1;;5.’0;3 Trom Pig 44 it is seen thet if the target 1s 'sltueted conasid
kgher ‘than the gun position then the gctual trajectory relevant
angle of elevation © ends et the point of the target and consequ-
he influence of these factors is brought to bear enly up to. the
W Y. Inversely if the terget is below the gun position (®ig 48)
¢, influerice 6f these factors reeches beyond “the teble point of
.0, loceted on the guna' horizon.,  The influence of fectors alter
ange and direction of flight of the shell may be faken &g being
roporiional to the time of £, t of the shell. "As may be eesily seen
LLhgures 44 and 48, if we ©_corrections; for the table trajeetory
y ng to the angles of elevetion we mey obtsin congiderable .
the time of flight of the shell to ‘the terget will not be
e. time of flight along such a trajectory., - - . - ‘

a1 %o th ey

‘48,: . Influence of memeor factors in the case of a terget being

7. located congiderably lower then the gun position. ’

In gccordance with "the béginning of the rigidity of.the trajectory"

with the concomitant allowance for the e uelity of ‘glant end horizontsl

“ranges, we may, teke it that thef actuel %mjectom,OSI, is equal to the
table ‘trajectory. 031P, corresponding to the mep renge . to the terget and

eongi@ﬁently the time of flight of shell along these two trejectories is

n.thet cese "the beginning of rigldity" is eppliceble to a far great-

tont then inthe matter of the influence of the angle of sight on .

%1} of elevation. ’ '

8gls. of what hes been said ebove in the course of preparation
{ng w

in mountaeins 'Corrdctions are teken from .the renge teblew in
ith the map renge to the terget!but never by the finel engle
yetion es 1t wag done in determingin the height of the trca,z'eetory)

10g out example we find the teble corrections in the renge teble

tg of 2,000 m, according to mep renge of 7,200 m. fThis will be:
X ceee0 +214 8.0 = +171 m.  (obtrined eBter bresking down

b5 10 the wind on components in normal .

""5%{%13 = =34 m. °”‘T‘-+-msl’37 = +102 m, menner)

An addition to this we Leve : foll of initigl sfpeed (velocity) of
Divot gundvo = 1,5% «nd cherge tempereture tOapp = 450 s then ve pdd the
gﬁr V%g;t;iqnﬂ”g levo gnd OMAten = +50 =(+30) = 4+20: on ) vo=+72+7, 5=108m.
O10ch = X 2= 14 m. Sum of correctiong cqnel ok -
_Orl‘é%g%;igaﬁulatgd) ﬁnge equals 7,200 + 333 = 7?533831:1:;;2 metres.
gorrections for flenk wind and deri n 1 copre
,_,,ofr ,jgight are taken on calculstnd Tinge ren end finel corr
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‘and fire for effect cre conducted according to normel rul B as 1

. verticel one for displecement for helg
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2, 1i‘irin;;in wountzinsg o4 tcrﬂet“ 1ocated on o horlzontal plateau.

"the ciese of tar"ets situcted on ¢ level plateau'and wh efﬁhef’A
obxervction post is approx1mate1y on the geme level as the terget

on level ground.

.Should the area of the plateau be small and_ . re. aa
of ranging rounds falling outside the limits of theé plateau and be un
observed, ranging is commenced with single rounds with fragmenta lon"sh 11
with the angle of sight increcsed by from fifteen to twenty divislions’
over znd above the calculated setting. Having obtéine
the area of the plsteeu, the. bursts sre then lowe
terget and one gyoes over to ing with HE shell.
In the event of the target
above the terget to an apprdcia
by obgervetiion of bursts accord
'hanging by obsevation of
position in reletiion to the 1ling
ection. for dispidacement not more then 2- )
0P is zbove the terget, observetion for range i ¢
falling not only on the line .of obsérvaiion but Bl
Tuerefore 1t is not hecessary 1o introduce'ccrre
on 1o the line of observ
on the line ttrget, that :
obteined below the target horizon
'Renging from the tables wit ed
a teble or graph, millimetre or squaréd paper is
perpcndiculer to each other sre drawn..
these lines is tocken to be the point of the f
is used %o plot the laternl displacement of

the greph, the scules for the vertics
some: thé scale for the vertica Xine.
for the horizontul line.. ; SN
In cqrzying out renging the extent of
for linc end renge musit be correlated
the ¢ .se of the pletcau being amal
t0 tweaty divisions end -the range g
The order for renging will 8
following scele for protting burst the”
digl sight in one sguare - elong the ﬁorizbnta
thee dial sipht in two squarcs along the verti
Let us essume that after the first round
following otserv tions are oblained (in di
leterul clserve tion - left 10 and for range, fpr
vt ws plol tiuds roint on the graph (fig 49 -.
Pig 49. qkootmb tv sraph in the mountalna, -

Tiw secend round Ls given on renge setting
it - £3, for rvnbc (for helght) -~ O.
JT ;i - point Pg _ :

VooLoniiect P1 vud To by mesns of e streig
1t ic cvident tuut *Le line of fire is pa
trget.e The setting of the dial sight for the ¥
i suck & way rs to Yring the line of fire to
T king into eccount the location of the OP end
secend rourd from the target, we incresse the dlal
divisicns, lutving nnrltered the setting of the
leery tien of tke 11ird round: Right 8, for 3 _
mniis 2. Ye plot the talrd turst on the graph. - P3.7 ¥e con
- - nd dr}x ! u;r it line through the point of +the tar t pH 2
the Tinc Il - T2, ;
Ty ddoterce IO - T3 corresponds to t“eﬁty divisions of

Ll IT te Tear CGlvisiens of the renge sight. . Consequent

Lo fvLr b il top f"vct it is necessery to switch o +the

un

Lot Podsht ’ivi*xhns of the dicl aight /5 Pﬁfﬁ'aéjf
3 A s e se the wovgeeoight by ocne diviQion (Es AE:: ;/
JUnve P et i digplecencnt being inbcrsider@ble two ¥o
. CPir L cne setting of the disl sight *nd on %w
Peng ol e ooniont, Yo order te dcetermine the co

R O S A ot oemnt the number of Jquarus from
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v_:‘133, target to the line P1P2 along the horizontel line snd this figure is

~ mltiplied by the co-efficient of range end by the scale adopted (by the
aamber. of the divisions of the dial sight to egch square).- To obtein 41
corréettion Bor the renge sight, the number of squerés from point P2 to i
horizorital line are tsken and thig figure is multiplied by the scale adc
ted (by the number of divisions of the renge sight to each square).

35 §}io'o't§.ngl in the mountaing at tergets sitmated on slopes: _

.. _.When the target is situated on a slope facing the OP, plusses will b
observed above the terget.and minusses below it %ffig 50).

¥ig 80.... Cbservation of bursts in the cese of a target situated on a sl

cing the OP. . o .

«:i.Consequently in this cese it is possible to assess the renge without

bring the bursts on to the line of observation and ranging is .conducted .

aecording to the same rules aa for a target situsted on a level plategu,

but withf;tg?)()? being at an elevation considerable higher then the terge-
Section 32). . C ‘ : IR

"Renging on targets located on extremely .steep slopes is cerried out i
£ollowing menner. o Gl s
Aving ¢btained the first burst to one side of the target a correctic
or line:is introdueed in the usuel menner and the second round is fired.
f.the: lateral displecement of the second round is smell (not more than
then’ the height of the round ebove the target is mesgured in terms
mg 'of the sight and ‘the correction for elevation is calculeted.
corredtion for elevation ig equal to the height of the burst above
ne.target in terms of divisions of the sight multiplied by the co-effic-

s,ni%:;(ithe;r‘ange factor. -If the burst is sbove the target the correcti

tion is minus, end if below - pius. T
introduced the' correction for elevation and if necessary for
rounds . gunfire is ordered.  Heving determined the mean excess
.terme of angles & new correction for elevation is introddced

affect is carded-out, - - SR T

10d,. glven for calculating corrections gives satisfactory

.flet trajectory fire. In the case of high trajectory fire

ction errors mey be consideraple particulerly in the event of
.Deing above the target to & considersble degree. -

ge of targets lying ‘on slopes, renging on messured deflectiorr

Ats. own peculiarities, arising out of the fact that correction for

‘these conditions is not mathematicelly equal to the measured

A e . v ’ .
el ug assume that the slope faces the gun position and forms anglegh
on ( fig 51). . . : : '

-8180 assume thet the burg,t”;took place at point P.
o result of observing the burst from two directions, its displace-~
ment from the ‘target will be determined, equal to PA (progection T to the
hog:;.qon) . If after this & correction for the range saight is introduced
rr ding ta. the displacement PA, then as way be seen from fig 51 the
i1ll.cceyr-not at pgint §, but at point B (fig 51) :
Determinetion of the-gige of displacement of bursts from the
target, when situated on a slope. .
.ope of ground; &c = engle of descent; a = measured displace~
ST 'i’;‘cf]-;.ﬂpf' burst from terget; PLy= sctual size of the correction.
- Congequently, in order to direct the trejectory at the terget it ig
«necessary,. to alter the Penge not by the silze of the meagure? deflection,
i but by velue of PE). s
— .-r*‘i5l2§§a?§;§zi°nahip between the slze of the correction for rnge #nd the |
egagured deflection of the burst from the terpet wey be errived N
~ the following method. : £ ‘ ved By 8% b;
;. m"Prom f1g 51 it is seen that - FILy = PA + AL;.
- Irom iriangle PTA ve get: AL = Ph tenot '

of . Promtraingle L " " : AT = ATiden oc
o Bince the left perts of the lest two equetions ere vquel, Lhe Tigiit :
** “hand halves ere likesise cqual, i.c. e e
R S PAtang= %l;ltan Ge. :
Therefore - . ALl = PA tan
- : e s ‘ 1‘.81’] cc

WA

Conaéquéhtly, PE; = PA + AT7 = TA + patan ’
S b5 J1=TA + 25, = PA (14 %L\
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Lriting dowo the velue of dbjlection PA through
corrséticn. for ruubu PI3 through 4, and becrlng
ection cerries the sigh 0pp081te £0 the sign o de

d.= ~a(l + Tgﬁ )

Prom the cbove formula: 1t follows thet
rmericslly greutcr than the velue of the mea
on the angle of slope of the groundot , and on’ the

sxemple . dlring is conducted from & 7
8. Range 4,000 metres, tar et situsted ond slope
angle of SlOpe of gwounde = As a repult
two points the deflection of the burst we, ‘
wetres.  Determine the ereqtio

Solution. From the range t
Lave ¢ ; 110 55'.  Correction fo

d = E ten 200 ) = (-100) & “
: Ten 119557 . -

If {he slope faces one of the flanks )
of the dial sight, the range of the shelis
and +the some angle of elevetion. .. Thé range w
the diml sight in the direction of. the lo .
decresse when turning in the direction of

The exteni of the alterstion- is depend
the ground and on the angle of descent-¢
of the ground, the greater the alteratio
angle of descent, the less the altergtion ifn
slope of the ground is the samg.

This cherecteristic of. firing,;n
account in ranging by-observatio
‘measurdd deflections.ﬂ‘v;u.

“Yhen ranging by observatlon 0 irsts
slope fecing one of the flanks, & coridce
be mede 1f the bursts full on the- 1
the event of digplacement, the bursts
line of observetion but must be kept . !
brocket must be obteined on the ssme se: iting
renging on measured deflections, the corractip
observed must be mede only on the dial sigh
sun target is obtained one can introduce

3. Firing at tarﬁets ituated in - e

When firing HB shell in very broken country,
Lbecones very aifficult as a coensiderable propor
lost in the folds of the ground znd will not be
iherefore, renging under such conditions ig -
wtion suell until €1 eight of a four division bre
cuanging over 1o firing HE frecmentetion shell,
gb0ve ihc target mast be mltiplied by the rang

> decrezsed by the figure obteined; thus bringing tho bty
Leroct horizon.  Subsequent renging is carried out .
mentsiion shell gccording to the rules 9et ) fs”

QP
VD .
e i Iine of obgervation
s ;
tp -
il
c a <.
a ¢
1l e <
: .
: target
rge
1 Iine &0 - & =l

.~

i, 9. OP loceted higher than the _gun p031

Llen uommenclnt renging by means of air bura ;)

lote tocow. :
baorm TL(LF W peculiarities of bringing eir burs!




.“ﬁfn“.

| =80- _
tsristiCE of ‘renglng under these conditions erc governed
cé of vertical displecement of the OF in reletion to the

. OF Eorizon. -

_ _Battery horizon.

: f:Oﬁfis above the battery;  there is no vertical”&ispié¢ément.

el displacement should not be confused with the height of the

he gun position. ‘ ‘ o '

2l displacement is the perpendicular dropped from the point of

T the gun position to the line of observetion (fig 52).

mey beé above. the gun position while at the same time vertical

will be sbgent. (Iig 53). : :

the OF end the gun position mey be on the same devel while
,vertical displacement will exist (fig 54).

; geen from the diegrems vertidal displacement exists in a

the profféction of the lind gun-target.end the line of obser-

e_vertical plane do not coincide:: From the gane diagrams it

1% that & comperison mey Ve easily ‘made between the yertical and

_displacements., i T T T
ol eun teTget. . o o

dne~ . . TToen s Observation

3 SR PSP St

", . Forizoh of 0P
: and battery.

P an gu.n ppsi;iion‘ ig_&éftéd:at the seme level; vertical

displacement exists. | |

he. correcty

ormlsa ;<

01 . __qr;.vértical displacement mey not be
Ymgle. In prectice it is extremely diffs
&ge, (the distance of the OP from the
ne):and also the engle within the same

have: Mk + Mg = /AZB, or Ms-(-Mx) = /ATN,
cen with 4ts. own sign. : _
for all interreclationships be tween gun positd
thet is the correction for the vertical displacevent
é‘if,fﬁ;‘gnce“qetw‘een the engle of eight to the terget

(Mg) and the angle of sight to the terget from the
M and ‘M5 ere teken vith their own signe. :

0-30; Mg » 4+0-55.
L diﬂglgcenrant will be equal to

rving bursts, cbservetion for renge can only be
teots, which ere along the line of observetion.
(fig 65), brought on tc the line of observeticn in the

' igement. of ranging, with the alterstiom of

9 posnt P, -that is will move from the line. of

111 ne¥ give en obiservetion for renge. . '
yation for ronge one must oncgiepein bring tne
- ohaervetion, that is move L 0 point P3/ which

ropriete alterciion (decr'ea_;ufg)in‘th'e setting of

ig formla -1
- and targe

PO
the algebrajc:
gu.g,; positio

deoreesing the setting of tue olghts the burst will like
rom the line of observoticn end. in this instence in order
n_the. line of otservatilon, one must increese the cleye L.

1ring in mounteinons comniry if-conaiderable vertical

8 présent, it is necossarv to bring the bursts on to the
plane (4iel sight

is crchieved by & corruction fcr

observation, not only witbin ths horizontal
but alsp. in the vertical, whici

L
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TLine of ob eervafion -

Pi; 55.‘r'udttlnb the Lursts on to 1ne llne of obser tion when,vvrtical
: displscement exists.

The formily For dcturmlnlng the ‘elevat: on corr
ot th the following menner.
Trow fig 56 we haveg

iy 56. Teternin: tion of eleéve:
=] N

But ¢ = B and /S<=
COTFT

vhers — B ig the verticel dlspnacement,j

A1  the renge to the first burs

A2 the range to the secona urs

Prom which we get: myp B
: 0,001 41

Prom tI‘lanolu AD T, we obtain. =. B II sin[AIl;
wh\,rclf is the range to the target.

we obtein Wyp = 17 10003111 (M5 — Mk
L . ﬂl ﬂ?
without gred

Then ][[yp

100 mutrHS, tn'nvc ¢t the ele#ation £0o
alions of range of 10Q metres:

Typ = (vs - m:)lo

X Lplu. Angle of si-ht to the targe
Angwh of wight from the OF to the terget Mk
At S,OCO wetres. Por a 100 metre brag

wiil ulu‘.d.;. Iyp MG — 180 - —363, 2
. , : =

-

L preciics, rowever, it is not arways pogelid,
Sve tien corrction ~mplo:,ma the for s
clivn correeticn iy determined by means of 1|
a{L:r Lo initisl growp of rounds

0 «rvi:tivn foranqnbu a pecond
setiing of the sight and the fuze,
vat pidntaining the vame slevati s

Neving Laltllllmd the difference. hetween
oot two groups by the reage. facto :
luvetion bcrraspcwd¢ﬂg to the alre

By studying Tigs 55 and
L lter tion to ulevatlou Myp
"0 e (T le sltusted ebove the line gu{
i Toage wight setting, tha elevation eettl
Il the mm_ ¢ settine, it increeses by the. val‘”
1. {Inverce to the olteretion to the- §
SEL O7. Lnplerzent of the correction fo %e

U0 the CF Ly nitusted below the torget,- then

renge aicht sef!xng, the elevction setting ing
fvv\ctLOﬁ for clevation end in decres sing th

SRCEREI: (In the direction of the correction 10 i

==
o
Cr
=
=t
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st terget

fiillumine ted targets.

4 ther corpletély uncbserved dULLM
) sy brief peri¢ds (euh "PEEER

“village

of: time (burnin

: points
two ~,,1?9,"’1:‘1,ge

; terget should be contin-
od of the whole shoot. ~ If continuous illumin-
impossible then complete coordination of the work

1luminating shell and ‘the guns performing the.
- The ‘order "Fire" for.both groups of guns

‘the comzander of tlie batiery firing for effect with ™ b jec
“thet’ the gutis’ firing the illumincting shell should. rom

ty seconds before the guns firing for effect.

ing on no iiluminated tergets which, however, disclose themselves
“gun flashes or fires is conducted on meésured gwitches cress

he burets being teken from the points of cbservz tion.

isfons of the . Fig 59. Plen of night firing
1:the: pigna’ of bursts (to teble 36).

g, of ‘coordinated e

retions.

gon it is not possible to iilumjnete the greticule of
sument £nd consequently it is impossidle to determine
deflection of bursts from the terget renging is confucted
i of compering information obteined from the points of coordin-
yservetion. '~ In this case easch point signels oply the sign of
re] dfsplacement, without indicefing its extent whether 1t is to
right, left or correct. With this method of renging, the line gun
cget mist Pass between the points of observetion. Compering the ins
Toetion obteined from the OP's, referxing to the sere burst 1t is posso
Tk out its position in relétion to the terget. Thus for ox~"
the right hand OP signels right end toe left one left 14 1s
thet the burst is'e plus, if the right hend CP signels right arnd
hand als%fxiggté the burst hes e deflection Lo 41é right cte,
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In order to £void deley end possible eryors in delerming the displece-
pent ol the Larst one sLould neke use in the course of renging of & pre
vivusly prepered teble shown in fig 58. -
Henging ig conducted with one gun. : 5 R
Sorreclionsto the digl sight during the initial rounds should be of
from tventy to forty divisions and corrections for renge of f;om four t
eight8 X, depending on the wethod end eccurscy of preporetions _’-For all
subgequent rounds the size of corrections is halved. Ch
Corrections for line uwnd for renge wey be given simulteneously or om
‘An-exapple of renping is given in teble 3€, below and is disgremmeti
¢1ly illnustreted in fig 59. a .

Yo of Digl Hange. Cbservation CObsvn Concluslong of observer
roundg., Sight. of left OP R% OP and bssis for orders.

Right .

At night fir fer effect may be éonduéféd el thexr
carried cut nicnt renging, according to'the ruleg”
renging.  Neutralizetion of targets not illuminste

without renging only in the case where the ¢ rdinate
are known.  The initial settings mey bé determi)
nethods: - e
a on the basis of full preperstion; R
b) Dby calculeting the switch from a reference p
in this cese the differences in correcti
meteor and ballistic conditions verying at
reference point.as compered with the time 88 firing
be_ teken into account; i -
¢} cealeulating the switch from s fictitious reference point
groundror in the air) created at night, immediately prio
© for effect; o ”
d) con the brsis of deta suppliad by the rengi

Targetls which disclose fhemdélvéa,thféuéh gun fla
bu ¢rogs referciced from points of coordinated  oba
Jhtly the coordine tes .of such targets will be know

The prepearsiion of the inifial settihgssfb  firing for ef
carried out br cne of the methods indicated ay '




Thebagic artillery shell is the HE shell. L
kg ﬁ;?ﬁé”éiisténcéféf percussion fuzes of variocus types end. the
;i1ity 6f setting thesé fuzes for different actions, the HE shell

¥ i)
5 employed in solving the greater part of the fire tesks given to the
f%i¥§e .. - Mhe"HE ‘shell achieves the newtrelization end destruction. of
gontiel, the destruction of verlous types of defensive works and artif-
'&1 obstécles, the destruction of -tenks and other armoured vehiclés ant
“Hovever, present day bettle conditions present. ertillery with
Jhich it is either impossible to solve by me&ns of en HE shell
aggton fuze or require for their solution a very grect expend-.
mmund tion.  This, for example, if the terget is situeted on &
pe, the engle of the slope of the ground being creeter thon

e 6f descent, then when firing sn I'E shell with ¢ perceassion Tuze
fzation of such a target is not poszible.

s the destraction of an aerostal (ceptive brlloon) FYAXFEE®
dchieved with the c¢id of an ., shell equivzped witlh ¢ pereussion

¥ In bettle, artillery is often given the tesk of masking elther

. {polafed targets or u whole area oith swmoke. Tne cerrying out ofl such

‘8 'thek -employing the normel HZ shell is of sourse possible, but would

“Ih \ ;;"béssive expenditure of emmunition. . -

1« ﬁ5r1tb fulfil such tesks artillery peosesses special shell.

cshmonget these are; - ‘ .

1) ‘shell for air burst: B fregrentetion (shrepmel). - This type 68 shell

an bé exploded at any point slong its tre jectory, thet is, et ey

3 from the gun. From this fzct cones the term 'distence shooting!

“ghell is exploded by meens of a fuze ('pipe') set on ¢ specific

ting with the object of obleining purst £t a specific distence.

The besiw tesgk ol euch shells BX® is the neutrelization of ceptive
(aerostats) and the creation of &ir bursts. ‘ .

Under certein conditions plven Lelow these slells wey be uged for

trallzing persoanel. L S )

e:éﬂél}; intended for the masking of iscleted tergets with swoke

sying down of smoke wcreens. o

neting shell, used for illucin: ting (reand in the cnemy's

TIRRT)

nd ary;shell, nged for steriing Tires within the erery's position.

: genéétibn of the Ei frespentetion (shrernel) chell.

& )

rigent” shell is en HE fregmentetion shell fitted with a time
Wough the ection of the fuze the shell wev be exploded vt fny
'gloﬁg ite trejectory depending on the setting of the [uzel At the
t tive our artillery is equipred with "brisent" shell of 182 and
152 mm ¢éalidre with e tire fuze -1 (@-1). The Tuze hes 1975 divisions.
‘Tech divigfon is for €0 - 100 metres dvpending on the type of yun end
;itslipitigl'velccity end consequently zlso depending oin the cherge .
. The fuze settings indiceted In tic T¢nce tebles fer the veric:s
islances are calculeted on the besis cf obtrining o meen height of
uret o e gun horizon., In the event of the vhsll not bursting in
the air,” the fuze will actuste the obell on lmpact with &n obstzcle.
_tursting the shell produces e large mumker of fregnents of verying
ize and ghape. By experiment it ueos been cgteblished thet tee total
ggbg;‘of,frggments varies in mrber between 500 end 3,000 depending
n calibre of the shell, the quality of the metel of the shell
-caging the type end quentity of the exploding cherge.

%Q;gﬁgﬁhgj;gn of fragments by weight at the time of burst of a
¥prigent” shell is given below in teble 37. meble 2, LTI
oI fre nts in gramg.  Up to 5 6-}0‘1l:§0'21-50-more than 50.
xeguents in % a3 o . 4 . &

of the irregnler skepe of the {regments, they quickly lose

helr, ep éd?of‘€1;ght bggguég of the resistence of the eir.
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Thefefore *the exjgenf of-thé lethal intg‘ﬁa
the interyal over which fifty per cent of th
lothality) is comparatively small and nay be

for a 122 mm shell gnd forty metres for

Individual large fragments may bé le

When & shell bursts, the mein mess of fra,
side walls of the shell and spresds dut evenly
form df & continuous belt. However,: it is qifl
the fragments, even the large ones will be lsthe
upwards owéng e airFresjéitanc;e qgiegléig ;O'
catise eny damage. Por the sdme. : a:
target ?gver 4% to 50 metres) causes bardly
flying down and leterally ‘lose t P!
power, . ?

From this it follows that when firing HE

action is only obtained when the interval an
the target are correctly chosen. It ha
the most adventageous height of burst fr
8 122 pm shell and 15 metres for &
Fig 60. 8peed of fragment 'at moment of | L
at moment of burst;’ wve consequént . ;
‘Fig 61. Scatter of fragments on bursting of
At the moment of ‘burst one mst add to the ap
resultant upon the force of the exploding charg
against the walls of the shell, the speed of P1i :
which the shell possegsed at the moment of burst:
that speed vbp is small relative to speeds: N7
ed, and one may take it that the speed o : :
bur ﬁ’g‘nﬂ; 1 the sum of speeds Ve and ¥p
dcBmbemrenys origineting from
‘one can teke it that the directions ve and.vp'
e®ch other (fig 60) and the valye v will
. v= Jye, + : %
end the angleB formed by the dire
side valls of the shell mey be det

“hus, the direction of flight o
deflucled from the normel direoti
by the amount of angle in the i
&eneral wharscter of the spread ‘o
in fig 61. )

Teking into account the angle. o of the
plane, it may be taken that the direction of £11gh:
lethel fregments will be close to the vertical.

fiis factor 1s extremely isportent ss it allows fi:
down ggainet personnel not only in: the open but g
sheltering behind vertical barriérs. =& .

This indicates &lso that the most advehtage

ve close to zero, thet is, shells mist burst aboy
Lo the ground freg '

Leving madw & large number of roum s with HE
dial sight, range sight and fuze remaining unal
the burats will not occur on the same point.
spregd of bursts when firing on the same sgtt;
i1 the case of low air burst firi I
result of the didpersion of treje
ITn eddition we have
in the burning rate of the delayed

Consequently, the position in spece of
the following: a) the trajectory being follaw
iine taken for the delayed action explosive

The veriation in the time teken'f

fures to burn is brought about by the fol
mechanism of the fyuge 2s well as a variatio;
the delsying elemen

ATATAVINR
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; iat_i;on in the- meteor conditions u.nder which ‘the burn-

1%11 ag firing ‘triels show that dispersion in

follows the law of Geuss.
hoall bursts oécur is an ellipsoid. 'i‘he centre
the mean point of impact.
ogection ‘of “thdg ®1lipsoid on’ fo-the line of fire becomes an
3, glven’in £igs '62 and 63. In “both figures: the point CJ - the
Atof impac‘b 6. gtrainght Iine. m\r”%-rtl_ieamean trejectory, the
: 1 an BB) - extreme %ra’j’éb%’o ‘gs,{ 4BB away from kthe

‘of the ellipsoid
terrelationshlp of de) end B9.
n of the 81lipsoid of dispersio .
eight; interrelationship betWeen Bpp ‘and: ZBB :

111 construct vver the obtained ellipse & égual yrikeak
ps. . The width of one strip congtitutes the?méan deflect-
for: height and is expressed es BpQ} The disp¥rgion of

1the strips in terms of percentages, following %he law of
1lustrated in: the figure.

en from the figures, the value de doas not.eqaal the
he -velue ByB deég not, gqual Bg. This ig ex;p%ained by the

'sd  of air bursts, d%spersion is brought’about not
ersion of the; t‘g.geoteries themselves but algo by variat-
As 1o lateral displacement, Bpe = B6,

that oxe ey know the extent of the meandeviations in,,the cas
{6, " the -thgoritical values of B9, Bpd, BB and Bp for 2 152 mo
‘HB:'ghe®l on’ ge one are e;iven below (tablg 53 .
: Tablé!-38.

itids apparen’; that on short renges, the values Bpd and
hnes greaier according ‘to the values Bd and Bp. Withfm

{ 36 it has already been indicsted thet the basic mplovment
urst shell is for usd against static balloons (aerostets) and
4;@}3&3‘.3.&111&3 air burst reference polnts, that is performing {esks
20} be performed by a shell with a percussion fuze. But does
v,he shhere of empioyment of an air burst shell. Breaking
‘dpta siven above we.can indicate the following basic cherecter—
'ch,determine the type of fire task fulfilled by the ¢ir burst

: u,rst shell possesses fragmentetion c.ction end in sddition the
=af the spread of fregments permits 1ts use ageinst personnel not
n the open but gpentrenched.

- "zone is very small in connection with which
on of burgtfoi‘ range SeI‘thSlj effect the degree of effeci~
-sh&llow tergets.

Teking: into Account the characterist:LCB of the air burst she.ll the
gion’ may be drawn thet 1t mey be successfully employed a ainst

getn .. @ispoaed over & large area, when the conditions of the groun
o Yipit the employment of ordinery HE shell or ricochet..
8 are: ‘a) personnel dituated in deep folds of the g round or
grsonnel situated on steep reverse slopes; c) landing perte

hore; ' d) infentry entrenched in depth;
teries and convoys. pth; e) reserves end

: : ted targets,
~-‘Npprw ‘FﬁbReléase +2000/08/17 : CIA-RDP78-04861A000100020001-
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151
. slightly, the upper limit of a low air burst is

0 17CHf

(fire points, individual trenches, small groups of infantry and so on)
is not &ffective and thercfore should not be usedi D
i J hell mey likewise be used for the solution o e follow
segtﬁdg?;szaiks: a) target indication; b) for esteblishing andche
the pattern when observing directly from the gun position; e) ched
direction when commencing firing and switching;’ 4) bringing bursts
in the observeble area when firing over brolke ;. e) for
plotting of bursts on to the artillery board; :
reference point, determingng the systemetic eXrror
watch. : ‘ SRS
40.. Correction for height. . .

In the metter of height eir burst is divided into. the
ories: 1) non bracketting a2ir bursts (B) which oécur at &
places the burst cloud above the target;- such burats cBANG
vation for range. 2) Bracketting alr btursts,.or low.
occur. a2t & height which places’ the burst clow
partially below the upper linit of the targe
gservation for range. Taking into dccount - the igid
burst cloud ¢nd also the fact that at the momEHY.

metres. 3) Pecks (K) - bursts which occur o
give obsermation for range. S i
gig 64. Influence of correction for elevatilo:
mean point of burst and mean range. . o

4) Bursts which ocour below the target (Hy) that 18 bel
horizon; such bursts mey occur in broken'gppntry;{ilik‘
glve observation for range. ' S

_The teble setting of the fuze is calcula
the meen point of burst on the gun horizon and
is correctly corrected, on the target horizon.
influence of various factors affecting the speé: nin
ing element, a discrepancy creeps in between.the respective
tihe gights and the fuze. In 2dditi®n the preparation of ini
is always accompanied by error, amongst others errers in det
angle of sight. TFor these reasons the gctua '
usually differs from the one calculated and bec ]
ary to introduce corrections for height of burs: . i

The fact that the settings for the sights andwﬁhevfy#é;q

and the influence of this fact should be taken into sccour
the fuze snd the influence of the errors in d .
by correcting elevation. However, in practi
determing the degfee (of influence of -each, of “
sequently corrections‘are introduced either f )
Tet us exemine how the position of the meen poin
each of these corrcctions. : : oo
Altering elevetion we thereby alter the posit
If vith such en elevetion setting (30-00) the p
of burst was point P1 (fig 64) then by increa
of burst in prectice should remein constant a
1¢a not been eltered and consequently the time o;
to the moment of burst is also unaltered. - The.
be displaced more or less vertically to point Pe.
onding to the slteration in clevation (up when elevatior
down when elevetion. is decreased). . The range of fall

they hed not burst in the air) must of course alter.es
Lhe mean {rajectory alters. : _ 2

In elterin, the setting of the fuze the position’
rewcing the same (fig 65? and the meen point of burst id
Ui trajectory from position P1 to position P when the’
fuze iv redtced, znd from position P2 to position PI w en
the fuze ly increesed. As may be seen from the figar
renge of burst are also altered. The renge of fall. o
constint as the position of the mean trajectory is uneld
Mig 65, Thw inlluence of correction to the fuze on h
of thic mesn point of burst. : »
. venpering the twe methods of introducing corrections fo
vuarst It is possidle to indicete the adventages of corr
mflonx 1) it is etsier to determine the correction to be}
cievetlon theu the correction t0 be made %0 t.e tuzg;zA

burst is celeulutsd in divisions of the dial gight ihieﬁ

St
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the héight required for renging.

‘ 15 corfections for the fuze
, ' Xtent of the alterstion
- the eration of the setting of

emembering the discrepsncy int

-this occurs when ¢orre

the way that
d correcting the settings of thi
big: 1fference in the gun horizo
hg%i;s"to introduce a correction

by mesns of eir burst shell.

- ?ijdmeans the least posgible 4di
teined.
of ‘low altitude air bursts in

‘required height for ranging
burgts;. the nmumber of these b

of “ammunition and
point of burst.

thet in
psoid of

- 1s-eyide
-the “whole e11i

L. p’oﬁptacle béihg present,
ch-a position a1l bursts wi
» end in fact bracketting bu

. However, it mst be remembered
for line and renge but also for

tch over to renging for height

nging mst be carried out a
number of bracketting round
hé seme time ‘would eneble

rat. .

big ressol
24 snffioien{~

‘ap the calculation of the probebi

he.low bursts.

imit. of low bursts 1 =6 m. (Tig 66).

bursts. Width of strip 1= 6 m

810t f the range sight. The correction ney be determined withou-
Bpbeial calculations, but merely by compuring the mean height obtai

ing for varying renges and charges), convert metres into divisior
el sight and then only determine the extent of the correction.

0 ing by meens of elevatlon the correct relationship
.renge sight and the fuze is maintained. One is spared the

hefuze and of meinteining this discrepency with eech alterati
- Congequently -theé liklihood of giving wrong orders is red-
n-‘the .event of displacement being present the correction by
range”si%ht does not teke the bursts off the line of obser-

of an individuel gun firing systematically inaccurately. for
ction by meens of en alteration for renge is the only

ytic ineccurate firing for height by individual guns ‘may
.inseurate checking of sights, in perticulsr the renge

usey ghve rise to dicplecement of the mesn trajectory.
eliminate this it is necessary to altet the angle of

burst shell is conducted as & rule with the greatest

i180 necessary to renge for mean height of burst.
- ranging for the mean height of burst is to discover the
range sight and the fuze which give the greatest number

renging it.1s necessary to have observation for range.
.1a only obtained by means of bracketting bursts, that i

- In order to determine the height of burst
nging for range could be carried out with the

£ bracketting bursts at verious ranges &nd with

% lies considerably below the target horizon

8. carrying out of renging with & minimm expenditure of

der. thege conditions, after carrying out ranging for rasnge

reble number of rounds end emount of time will be required.

£ the pprobability of obtaining "pecks" end low burst

ngth. - To carry out this calculation, it is necegsary to know
s ‘the height of the mean point of burst hep, and the upper

To calculate the probébility of obtaining low bursts end ‘pecis
ing e 122 mm how M 1938 on first charge under the following con-
3. -Henge §,000 m; height of meen point of burst hep 2 m and the

he range tebles for renge of 5,000 metres we £ind that BpB = 10 m.
ability of obtaining & low burst will be found es the probability
ining & burst within & strip bounded by the eerth end the upper
3 .

it is necessary to.find ou-
of the height of burst in
the fuze by one division

ro@uced when correcting by

cting by means of the fuge.
s gun. Ceuges giving rise

ng in the gun position.

to the range sight.

spersion of;bnrsts for

additidn to ranging for lin«

and for firing for effect.
eing dependéng on the height

time, it is necessary to

the absence of an obstaclo
the bursts must be below the

with the meen point of
11'be "Pecks" that is to
rsts. It weuld appear thet

thet renging must be carried
the height of burst. Con-~

of burst.and in the end a
t such & height which wounld

s (for obtaining observetion
g@ne to Jjudge the height of

lity of hitting the strip of

= 0,6 BpB.
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. « ~=uud“rv of'iow bursts.
Py 66. lcu]"!*on of the probdblllty of obteinin
pocks ( cee example end table 39).

lhb mean point of barst lies withln this 5

uyper llmlt of ithe strlp.
The probablllt" of obtzining low air- bursts
Py = Q(O 2) + % m(o 4) 0,107 + 0,213

Probability of & peck is Tound llke
burst lower than the ground horizon.
= 0,5~ % Q(O,k) 0 5 - 0,107

The results of ‘analogous celc +: .0
bursts end pround bursts firing a 122 mm how
one are-in the teble below, ble 3

The data given in table 3¢ _ A
the mesn point of burst from pius six mé By O
probability of obteining low bursts alters but ei htly

, ability of obtesining ground bursts increass il
abllit, of obteining brackeiting bursts in ;
meaen point of burst lying between the limi ts an
ensures that a sufficient number of bracketting ura?gb
60 to 84% according to range) and at the same %
the hewbkt of the mean point of burst by the int
air and ground bursts. Tor this reason ranging
1s mosi advengageously carried out with the height o
burst lying close to zero.  The percentage of gro
8ﬂ“r0x1m9tcly fifty.

vonscquwntly if the engle of siggh is measure

and ¢ chéck nade of the dsgres of ‘coordinetion
énd tie fuze {rom previous flring, then the P
frﬂsr terget must be fired with the renge-
tue meesured angle of sight and with,th ‘teble

culated at obteining e meﬁn noint ofh urst‘on

vange inm Category of hur ts -

2, 00U Low
ground bursts
Brecketting.

If fire is opened from e given position in the firast
air burst shell emd the sngle of sight is no : e
Cetermined, then the initiel rounds muat be fire
uluv”ilaﬁ end Maze, which ellcw for the determini

en point of burst of the initial ronnd and on i
tub ne-e gery corrections. This my be done.
end +dily in: cese vhere alr~bursts ere o
rounds. ™ height of the meen point of turs:
Wuel eptinetion or tiie height of eich burst

If on firing the initial rounds only ground burgt
conclusion rust be reeched thet the meen point. of
below the horizon. As to the megm point's distan
¢ nurker of supbositiBng mtuy be made (hypothese
s wrobe hility .

Lo obtein 213 sir bursts vhen firing the ini¥

it 2l trai gmat be obove the horizon of %
~ buelow, &re given the velues of €BpB
tion for th: verious charges end ranges.,

In 431 40 1% m=y be geon that to ob
Cor leth‘nﬂ nust be Ladrecsed in the i

to fourteen). - Teking into account .th

broken #nd the errors in determining thaugyale
mie mey be u~tuo;15h&d :

henge in oo '

Q
- Chonges %ﬂgmﬁnr 3¢
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: empToying sir burst shelld the first group of rounds should be
ired wi%hptﬁz' e%evé’tio'n increased by from ten to ,w.'enty diY131ons over
5 b culated amount end with the fuze set on the setting indicated by
h les V‘?.; Vs e . . Ay ENIC L
obtaining the Bursts the height end the leteral deviation of each
% ’eg%afget is measured in divisions of the dial sight and th
he mean point of burst is calculeted by the ‘use of % e fo ;
_.=.hl-+ h2 + h3 + hd : e
end h4 are the

4 : L 2
measured beights of bursts fro

n, r renge begins and if ry
d; corrections to the diel sight are.

1s lowered. to the target horizon by
eciion for elevation 1s equal o t
ltiplied by the renge coefficient. . | \
ed out by means of troop fire according to. the us
re for gffand bursts. - In view of the fa 4 1
rst.shell ig usually conducted ageingt
conclukd after obtaining a four divigi

mind that the most &

, the range of the mean point of burst does not & tex
evation is altered and consequently corrections mst be infroduced
gvation by the amount of the difference Yetween the, cbteined

gt end that required for firing for 22ePRQ
L 18 ocbteined on ground bursts, then the,:m
no.obstacle exists mist be below ground horizen '

1teTation to the height and renge
: ing the height of burs

ctory will
th ] ¢ me 8t wlll move t0 a -
n from the figure the for range of bursts
ere. at point K and ef:- ) by me

will ! .grouped’ cloge to:
{ t-is obteined on gmo
en - pednt of burst ig Antred
on the fuze alters the heigh¥ of ]
Ll renges by approximately 2BpB.  As thé obts

oply indicates that the mean point of burst is below the orizo
T more,. the correction to the fuze ig tzken to be equalto two

g.hracket hes been obteined with & predominence of ground bursts

9. that the meen pdint of burst is below the horizon by on ti.
0 two BpB (d’epending on tieproportion of ground to air burs+t
the coerrection for the fuze is token as being equel to onc

:c‘f:j.s‘ conducted by mesnsg of .Jumps- of one to ﬁ/oA"‘X witn
lteration to the-fuze setiing within the limits of the
-..Order of ‘fire - gun filje with two to £ ur rounds on -

£

Of‘aiw"burgt‘ shé,ll,aainst‘fa,r ets on reverge s S

target is situntod on & z.-'everse'sl R T e
8 1Cm fuze only when the angle of g’igpétiﬁfa‘f o5 ’%ﬁénbzn@sm%l

le7o

¢8s.

RDP78-04




P ruv :rse slope.

Vihen the angle uf slope is Xmxz than the angl

155. evideat in 1; 6 the bursts of ghell equipped with percua,iﬁnuiﬁ?e%
- 3

will vither pe on tus crest (p int Pl) or will
(pOlﬂt I2). - it

Under tlhese clreuuwstunces,
o uuwloy sir burst ahull.

to the urast nixy be conductcd by means of el
fuzes or by &ir burst shell.. .In both ceses’
divigfon confirued brecket bas been obtained.
carricd out with yeru“331on fuzes, then bego;
"effect @ cohtrolled series with air burst sh

: blbﬂt set fo correspond with the nearest edg
fuze set according to the tables

~ e
Pig 68. Piring with percussion fuze shell on a targe
Angle of’ alDPe ls gr ter than i

burat.
. Renging for height of burst wit ed
angle of sight, introducing correctibns’ “on
tinues watil both ground bursts and .dir bu ts %
Tire for effvel then commences on the furthesieds
for effect is cocducted employing from three to
ending on the length of slope; altering th
divioion vt a time, without qlturing the sett
of sight. Tix bursts as is shown in figure:
alterations to the [uze along the line of
tarbbts aituated on the reverse slops.

Yig €9.  TFire witheir burst shell agaihst pera nne.
reverse olope. ‘ .

A7
Ll .

Tire fLr tiie dastruction of a captive b
by means of air burst shell. = The shells' highiexp
etion action is exploited. As the. probability -‘of
oi whether the burst is plus or minus when
oon is very small, renging and fire for eff:
159. c¢oordinated observatlon. If the b&lloon:
ition, i1 is profiteble to employ a combinati f :
with ranbing on measured deflections. When us g ib
the direction and height of burst are corrected
gun prosition, and the range of burst accordin
zferences from the points of coordinated obsery
LF xrt visible from the gun rosition, then corrections
directions (height, range and line) are introduced
T ",lunuuﬁ en the bursts mede from the point

tel g consider first of 21l e case when
sun position. The belloon's coordinate
vropined by ‘means of simmlierieous crossg re
. lls basket fron the points of coerdinated obg
plotiing iiie projection of the balloon on the art
& loaltlon the angle of sight of the balleon

The rzflsctor, with the elovation at 30-0Q
ertillery Leerd from the point of the pivot
<oon is ntllized to determine the settings
: Mwme and th: ungls of sight meesured m
PllTLnb the s°tting of the quedrant elevatio
vLon Tiring at e balloon is always very great
corr-ctions to the engle of elevation and ag
tions for ballistic and meteorologicel con
iie pivot gun is leid on the balloon over oph
crsoracorded. In crder to achieve at least ag
sing ls conducted not én the balloon .itself
o lLzovaund wetres to one side of it. To thig
c-bilag el tn. Jdal wight by 1-00, snd laying the
" r Lo six.oreunds ere fired by the rivot gun on §
L viilen, renge ird fuze.  After ssch round,
rolold L3 ut tie rozenl when the burst appeara.
feoonLl ikt rond ro Ilwctor., (Prism&tlc co

ppnmnuiEcmi




obtained are noted down.

- . -

from the gun to the progection of the balloon's position.

sights. For all guns, the setting of the dial si%ht - 30-00
ted to the amount of the SENREEREN mean setting of X
on bursts, the setting of the reflector is taken as belng egq

between the range to the balloon and the range to the
@@ The settings on the dial sight end reflector gw def
of pivot gun ranging with the gun laid on the balloon if
If, however, the balloon is manoeuvring then the sottin

KA

o“

balloon during the tine of the flight of the shell, -
in order to determine the amount of laying off neces

horizontal and vertical planes, the cross hairs of the a1
on to the balloon, this moment being noted and Irom:the
. instrument, the movement of the balloon is meegured’ oyer the
, equal to half (or one third) of the time of flight of';the
basls of this, corrections are introduced to the settings
' sight and reflector equal to double (or treble) the velues
ar displacement of the balloon in the horizontai and ve
Because of the const uction of the diel sight and the
tlons to the dial sight are made in the direction of o
balloon and corrections to the reflector are made in the
direction. R
Fire for effect is conducted on three settings of the

yhe calculeted, increased by 2 X (100 metres) and décrets

ot 6£6mot on the basis of cbservations obtained from the

series are displaced to one side, the senior officer a
to the latersl displacement of burst from the balloon ar
series. Corrections to the reflector are introduced . :
the first series are all either above .br below the' )
displecement of the mean point of burst for height ex:
ions of the dial sight. T
The estirate of the range of burst is arrived at I'Om_ {
i made from the pdints of coordinated observation. . If the
; each of the points are observed to be on each .aide~of ‘the"

crept in to the settihgs of the renge sight and fuzey - In

divisions with a corresponding correction to the fusze, the s
then repeeted. I

|  the horizontal plane but also the balloon's height. Havin

-Each burst is pgotted by the points of coordinated observation and
haying calculated th: meen point of burst it is plotted on the artillery|
board. From-the artillery board, the range from the pivot gun to thé |
projection of the meen point of burst. is determined. Before going over |
to fire for effect cross bearings from the points. of coordinated obser-
vation are once again taken onto the balloon end the - range determined

Fire for effect against a static balloon is conducted. over. open
the. pivot gun basged |
mean setting of the gun obtained from bursts and the -settings of 1 18 dial
sight and fuze are corrected in accordance with the difference in ¥enge
il point of bumst.
“mged by mééns

16 89tiings ol the dial -
sight and reflector are corrected to anticipate’ the _mo of p? ;,p_t,‘;thaf*'; .

refleck

range
ged

(R00 metres). When altering the setting of the range sight the 8¢
of the fuze is correspondingly al tered. Two rounds_gunfire are gh
on each setting. Corrections are introduced in ‘the. course of

. B £ = po* ] .ﬁ:;sm[
and from points of coordinated observation. At the . g ;pggﬁgn, gfs"n\-}
vation is conducted for line end height. - If the bursi ;_:,g:!fl’?_t‘he tirat

8%, the troop pes
iopktops fire, introduces corrections to the dial al ght go¥re din

from obgexy

vation, this indicates correct. setting of the range:sight. and: ?:
the bursts in a series were observed by each point t0.be to“one " sl
the line ot observation, for example to the left point =.to the:rig
and for the right point to the left, this indicates tha . 80’ eXro,

1 ..1n. this cas
the setting of the range sight is altered in the oppoeite,dixjg;q&;gﬁ to
the direction of displacement, the correction made being of fomy .

If the balloon is not visible from the gun position, ranging .
for ¢ffect are conductdd from observations made by the points of

i inated observetion. In this cesge by means of cross references .fro;
| the observetions one determines not only the balloon®.coordinas

j the bulloon's projection on the artillery boerd, the directic ol an
} (director) is determined fs well as the renge from the pivot. Ao
| ~ setting for elevation is calculeted in accordance with the measup

| : . ﬁl‘ 3
j " To establish a reference point, the setting of the dial sight is X

, by 1-00 andusing the calculated settings for elevation, renge and Pus
| & group of from four to six rounds is fired with from 10-15 ggﬁo@:
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o; coordinated observatlon egch bu t is plotte g
1ight and on the besis of the mean célculationsg .

llery board. ~ The coordinates end the altltude
e between the directions from the pggt gun." o

nd disadvantages of each. '
3 ver open sights with &' well drllled
tein a higher,level of accurecy. This

' P
explained ‘by:-the

y.&eken into eccount. - | ;
7 iVer open sights even with a ‘well drilled gun’ eréw equl
le expenditure of {ime over renging. This is explained

V§“mna _once. again plot the. point of aim: The time of flight f
LyX range fpr - this type of shoot will be in the region of from

celculations and plotting the point of aim we
glusio thet rounds mey be fired at epprozximmtely Fifty

open sights one must heve from three to fmr.

loon.

g iring at the balloon it is recommended nhat
’ ‘ould,angage the winch. Firing at a winch is normally
with ‘shell with fuze get for fragmentetion action. - .The

he. wi {n relation to the balloon,ma be &etermined?by
the. tion of the winch of one's. oW "elloons. This
tained: air fo qe unit,’

ugh caloula:
for effect is
our percent.

aneougly with the - fi ng at the balloon and

otaction. Case shot action is the termcr}bg
tion created bynfragments (shot,. rods and. filling) throwni

e force of the exploding charge.
ce of shrepnel as & shell are, a) speed given to

ﬁy the exploding sharge; . b) penetreting qualities of the shot

s é sfances,_ ¢) the angle of spreed of shot;- @) mumber
The:last is the measure of shrepnel ection )

‘show1ng the - dependence of the nugher of lethal

J of studying ‘these actions, individual shrapnel
exploded: a) the shell stetionery which bursts on the
. when the ghell fired from & gun burst ‘4h the air.

10 the shot by the exploding cherge!  Tet. us

ullet within the shell will heve the same speed
of the spinning of the shell the veame- spin specd sg the chole

T T

the

~point of ‘burst is determined es well as the coordin-
ntél plane. . The projection of the mean ‘point of ‘tur
ned for the second time.  Having meagured on the

“the dial
de

in firing for effect direct laying is cerried out and co sequ-
ement of the balloon both for direction and height auto-

that after each round tve burst mist be plotted and after
ty seconds. If one adds to this ten seconds for plotting
“the second method however,. the rate .of fire will

fte n geconds intervel, Thus, for the six ‘Tenging.
C,.might be employe&’by ‘the enemy for the purpose

ia‘ons of the di&l gight in width. Firing

?s“mm:ghrapnel shell on-the extent of the interval oifbmmt

gramﬂ
ic ?
1 before it explodes.  Evi enfly in this pesi ion each

At‘the moment, -of burst, one must add to the epeed of flibbt of

of

ar

i
{
H
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the bullet %he gdditional speed given by the burstin

. n.As a result of trials it has been establ e
the additional gpeed given by the bursting ¢, »}‘:EB,. f# I
v.charge = 77 m/sec, provided that the shell & 8
event of the shell bursting, the additiondl ‘speed
reduced by approximatély‘ten“p‘er.cent‘._-

- The same trials showed that'a shrapnel 'y
burst and at rest gives.a cone of spread of nll
generally speeking, possesses additional 8p
of the axis of the shell but also sideways,
the type of bullet. The gregtewt lateral

"by triel end was found to be e,qual to vg

'Penétrating qualities of bulletg!..

capable of putting a man hors ‘de .combat,. .

'ﬁierge/n:ethal bullets are those @hat/penctrate a 2.5

of all the bullets that lodge in the plank ;
' By triel it has been: éstablished’ that 1}
ship between the interval and the mumb
, ,_Fxtbm the figure it ig seon that
percentage of lethel bullets etreases, at’
‘deckine begins from the disten of 160-2
‘ - As may be seen from fig (0
rounds in the air (that is an térval which
. fifty percent)f for 76 mm shrapnel is 280 mé
'The angle of spresd of bmllets?,. the o
shrapnel shell its bullets possess the followin
.a) vehicular speed equal in extent and identi:
speed of the shell at the moment of burat
bs) additional speed given by the bursting
the axis of the VSheyll,‘(vae:targe);;" :

i Remgih;ﬁg"'vélbciﬁ

Fig 71. Remaining velocity of. shrap
ve: speed at the moment of.buis
by the bursting tharge plong ,
vBp: - speed from f.t};e"'spin:;or;bhe 8k
¢) additional speed given by the bursd
towerds the sides of the shell’ (vg);
d) speed given by the spin of the sh
being towards the sides of the shell

1 we 2dd together all. these speeds
of additions of vectors we will ‘see that
these speeds t ¢ flight of the bullet will hay

The angle of spread of bullets is dete
the greatest displacement (deflection).

In view of the fect thatfor this' type
V.charge and vg created by the action of the
depend on the range, that is are constant a
reduced in flight to Such an insignificant e :
8lso is considered constant, we mey azocept  thg
depends only on the Tinal speed wvq, ‘a2t the momen:
range, The extent of .alteration to the ‘angle“of
in range for the 76 mm gun is Biven in teble 41

Xnowing the engle of spread of bullets ang:

shicll (the latter bedng determined from the 1 i

geturmine tic downward angle of flight of the loweat

[ We B89 sce thet the angle which interests us, that:

A from erOmCiry we know that thé/engle in & triangle
zulk of two dnternal cngles). Lo

Rane i n;
3.000 4.0

14050' 18000' 20030t g20jipr Tig¥s
S Possible to.determine the . engle. :
+# ~---f1‘0'§11"wﬁ.{0h " = Q¢ - ¥ Q\ng 2 ox

2.

1,000 2000

angles of 3pread of
shrepnel bullets.

n the sane busis it 1
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read of Vbulle’bs, ‘; = angle of descent of -
angle of. descent ‘of upper 'bullet,

: 3 ectories as being atraight linea, :
'articuIariy thé upper bullets) the trajectories
i qcent are ¢urved o a considerable degree ad the
11844 by the formula is congidersbly less than
5_ ‘%ﬁfore, ‘only empléy - these formlae for rough
: f‘-vlimits of angles of descent of the shell.

ares st ‘by the bullets depends on: 1) the

) ‘renge, as with distance the angle of descent of the
raion of bullets alters. At medium renges with

ng 248 y the depth of the ares affected employing
quals 150 t0:200° metres.

%4 affécted area: d1terhs. J.ikew:Lse with the alteration
1y with the height of burst. At medium renges ‘this

Udivisional gun equals 12, 24 and 36 metres correspond-

¥, -R&y and SAy, hat ig in the mean, wh:.s width is

6. me t; '

oWin e extent of the lethal interval and assuming the areas of
8rgets 'to be of different sizes @5 well as the interval on i
it 1s possible to. calculate the number of targets. which
hit m&er these éonditions. -

st t of these calculations con;f.’lmed by trial it is estab-
‘for 4 76 mm diviebnal gun the most advantageous intervel
und ‘depends little on ranfe and for all practical purposes
tak ‘be 55 metres for all ranges.
pnel shells were to burst at one point, then the
or moat effective neutralization for a group of rounds would
ilié 68 for s, ‘Bingle round, that is the most addantageous inter-
“group of rounds from a 76 mm gun would be equal to 55 metres
ximatelyAX, However, the presence of dispersion of bursts
68 ‘materisl alterations. In .the gvent of the interval of the
bint of burst being equal to 1Ay a considerable/of the bursts
£ dispersion wculd take place after the shell hed kit the
at.is” ground burstes would be obteined; some proportion of the
‘would teke place behind (beyond) the targ,et, both these categ-
“Not.produce any effect. PFor this reason for a group of bursts
tre-interval of bursts is not the most sdventageous one. From
fons and by trial it has been esteblished that/most adventageous
for a group of shrepnel shell of 76 mm gun equals 28X, that is

v ationahip,between the ef-fectiveness of neturalization and the
the -mean pgint of burst hes also been established. This
‘onship in respect of the 76 mm gun with the mean trajectory passirg
gh the target ls given in the form of a2 graph in figure 73. Toints
etc., show the mean points of burst along the mean trajctory
ntervels 14X, 24X, 3AX and so on.

: Il;ig rdina tes of the curve ABD give the relative extent of natral-
isgtlon’ depending on the intervel of bursts. Neutralization with the
i jA:-being 2AX is taken as the unit. Studying fig 73 we see that

i rea.teet neutralization with the trejectory passing through the

ig achieved when the interval of the meen point of burst equals

and congequen tly, its height equels 2Ay. This interval as already
te ds the most adventageous one and -the height corresponding to it
ost advantagebuﬁ height'

rda tb.e less or greater gide in relation to the most advmtageous
_ffectiveness of neuntralizction as mey be seen from the fi‘:L I‘u,
‘At the seme time deyietion within the limits-of 14X.lcoe~...
effectiveness to a comperatively insignificant degree (rot more
-sixt,b. of the greetess Consequently, errors im fuze setling
g extent: of one division in one or the other direction are ellowatl:

A

:11: éi?fmean eight o:f.' burst mey lie within the liuits of from cne to

,o:f narrcm targets. Cp mp. = mean trejectory

~ Approved For Release 2000/08/17 : CIA-RDP78-04861A000100020001-0
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The, neutgalization of the target depends not only on the height of
the mean point of burst but £lso on the position of the mean tra jectory
in relatici to the target.

Let us asswie thet the Leight of the mean point of burst remagns
constant, equal to the most advantageous one and the mean trzjectory
moves ‘dn relation tof the target. :

The extent to which neutralization of the target 'depends on the
rosition of the mean trajectory is given in the form of a graph in fig 7

foints EvfiIN2, L3, T 4, L 5 and X6 indicate the various ons ¢
the target; the distance between two adjoining ppsitions is PP
ordinates df the curve KEL give the relative degree of 14
the various positions of the target in relation to' the meen;}jtr’a
A study of tuis graph allows one to ‘make the following:
1) lhe greatest neutralization is obtained when the m an
-eg through the target (this is.taken as being unitij.
€) in tue case of the trajeotory falling short by 2A X ths ;18
pusition of the target at %)‘or the trejectory.overshoct
tarset by 14 X, thet is 50 hetres (target being dt %2,
decreses by the same awount - decrease on miny i
- (onsequently, with a constant height of the 3
cr.ors in setting the range sight for minus (minus meen +r
not ceffect neutlraligation to the same.extent ag’ errors fo
mean trajectory). ) Cea s
3) If we take & strip 150 metres in depth situated ég
pean trejectory (100 metwes forward and 50 metres '
any point within this $trip neutralization will no
the greatest neutralization that is, neutralization
mean trggectory passes through the target. i
(150 metres) is called the effective beafen

. Summarizing all that has been
one can reach conclusions concerning the p
of shrapnel shooting. To the positive opes. palong
e} good case shot action against persennel inithe
o) ocd depth of neutralization; .1 0 g
¢) comparatively little effect on neutralization d

and fuze setting. ‘ L e 3

Tliv weckest point in shrepnel shc?b’ting to
ont the positive qualities is the fact that.sh
¢flfective ageinst personnel in the open‘ard ha
nel under cover in trenches, ditches or behind
shield, etc. Chrpnel shooting cannot be empl
ficld works vericus forms o6f gbstacles and for
and armoured vehicles. S

iffective beaten 'zone. -
“lg 74.  Influence of the distgnce of the mean
target on the neutrslizetian of a na

Thus under conditions of present dsy .warfare shmm
olvea elffcetive employment in very rare ceses, nemely
the ovpen. JSut this task may be effectively fulfille
©L ehell - shell with fuze set for fragmentation ac
deseyeC wetion, irtcnded to produce ricochets.. A8
<5 wniversel anranition which can fulfil not only -the
lasks. Inedcition it is also necessary to point ow
vanufacture of shrepnel shell snd the éifficvity in
co..slderuble skill,

voensequently, shrepnel shell, once considered to.be.
515115, wi e rrescnt time hes lost velue and is no._lg

42 sheoting witu Incendiary shell. ‘
incendiary shells are equipped with a distance Luze:
¢ io wetion, but instead of tullets, they are filled -
c.virldges, wsnmufectured out of special thermel compopnd
striridges veries ené depends on the celibre of the gun.
¢ turat, the cartridges ignite, develop a very high tempe
TyoCU O rece end on bitting the terget ignite ite S
incendiery shells are intended for: . : i .
Q) et rting vires within inhebited locelities, setting/tg;
STEeG e, cvservetion towers anmd other works; . -

IRV |
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" Fire for effect against deep targets is cerried out on seversl settings

.a; blinding (smoking) of OP's and enemy fire points;

proved For Rélease 2000/08/17 : C|A-RDP78-04861A000100020001-0
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b} for sterting forest and preirie fires, setting.fire to ripe corn etc.

c) " for mse agginst fuel and ammunition dumps, vehicle concentration
points and railwey stations.

Renging with incendiary shells is carried out with one gun until an
eight division brgcket is obtained. Subsequent ranging is carried out
with a troop until a two division confirmed bracket is obteined in the
cage of small tergets and until a four division or an eight division is
obtained in the cage of deep targets. Settings for the range sight and
fuze are determined with the aid of special Tables for shooting with
incendiary shells.

Fire for effect agdinst smell targets (isolated buildings etc., )
is initiated with the range sight set to sorrespond with the centre of th
bracket and subsequently corrections are introduced on the basis of obser-
vations of the fall of indendiery segments.

of the renge sight and fuze within the limits of the bracket obtained..
. The pattern on the ground should correspond to the width of the
target.
The best height for the mean point of burst is two to three divisiom
of the dial sight when firing on buildings and five to eight divisions of
the dial sight when firing on woods, bushes, dried grass etc.

If firing is being cerried out against buildings which are likely tc
contain inflammeble material to a greater degree then is present outside
the building, the fuze should be set to burst on impact.

46. Firing gmoke ghell.

Smoke shell is equipped with an instsntaneous fuze end filled with
& special type of smoke producing compound.

Fragmentation and HE action of the shell is negligible.

The basic tasks of smoke shell ares : .

screening by smoke of large areas by lsying down smoke screens with
the object of hiding the activity of own troops end preventing the
enemy from observing his fire.

In addition, smoke shells mey fulfill such tasks es: #arget indic-
ation by bursts from an alreaedy ranged troop, renging under conditions
when observation of HE fregmentztion shell bursts is difficult, ranging
with the aid of an aecrorlane or a balloon.

. The effectiveness of shooting with smoke shell and expenditure of
emmnition for fulfilling a fire tesk, depend to a lerge degree on the
type of ground and meinly on meteorologiceal conditions.

Favourable conditions for firing smoke shell arel

a Low wind speed - not more then five metres per second;

b direction of wind parsllel to the front of the smoke screen;
c absence of upward air currents;

d great air humidity;

e firm ground in the target area.

Renging is carried out either with smoke shell or to preservd the
element of surprise with HE fragmentation shell.

Ranging with smoke shell is normelly begun with rounds fired beyond
the terget in order that the smoke of these rounds should not hamper
observation. :

In view of the fact that when firing smoke shell, the smoke screen
envelops a considerable area, great accuracy in ranging is not necessery;
for this reason when leying & smoke screen around isolated targets,
ranging is carried out until & four division bracket is obteined, wherees
in laying down larger smoke screens, an eight division bracket is suffic-
ient. It is sufficient if one accurate observation for range is obtein-
ed at each extremity of the bracket. When ranging on messured deflect-
ions, & group of from two to four rounds is given and on the basis of
cross references from the verious points of coordinated observation,
corrections are determined for the settings to be employed in laying
down smoke.

Iwo or three controlled rounds are put down in the centre of the
brecket obtained when renging by observing bursts or on settings determ-
ined on the basis of cross references when ranging on measured deflectior
and observing the movement of the smoke cloud, corrections for direction

Approved For Release 2000/08/17 : CIA-RDP78-04861A000100020001-0 —
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uftes the following number of rounds:
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aad range are introduced, after which fire for effect is carried out
with smokes, . .

Withal one must bear in mind, that one does not range on the targe
itself but on the part of the target area where the shells mast burst,
the part of the area being chosen with the aim of getting the @ oke ._
¢loud to drift across the target. In the event of the wind blowing -
towards the enemy, the meen point of burst must be from fifty to ene
hundred metres in Ifront of the target - for isolated targets - and from
one hundred to four hundred metres - for laying down smoke screensg; - in
-the event of the wind blowing directly away from the enemy, the @ean
point of bukst must be roughly on the forward edge of the target; . in
the cese of a wind blowing parallel to or obligquely across the target
%o be screendd the mean point of burst must be cerried to one side £ift
to one hundred metres in the direction from the which the wind is blow-
ing, the distance depending on wind velociyy. SRR S R

A four gun troop under favourable meteorolbgical conditions can
effectively screen the following frontege: with a frontal wind one’ o
bundred to one hundred and fifty metres, and with a flenk wind, three -
hundred to five hundred metres. ' - T 2%

Depending on the required width of front to be screened and ]
direction of the wind a troop, a battery or a mumber of batterie;
be employed for laying down & smoke screen. — R

In order to screen an-isolated object (OP, fire point ete.,:
troop is normally employed; with a flanking wind and under ‘Tavonr:
meteorological conditions, the task of screening an isolated targel
be carried out by a section.In the case of flanking fire for scres
an isolated terget a coucentrated pattern is laid down irrespecti
the direction of wind, in the case of frontal fire amd Zrontal w
parrallel is employed, with & flanking wind, & concentrated p

To prdduce & dense cloud rapid fire is given, three to.
ber gun, depending on calibre. Subsequently, the re [uired
maintained by means of methodic fire et the rate of ?rdn‘
seconds interval. o oo T

If thinning of the cloud is observed, the rajid~,f1f5 18 re
By trial it has been established that to lay down and maintain .
screen for fifteen seconds covering & front of one kilomeirs wi:

B

8y

3

velocity of five metres per second, -the :tol_loml.ng;n_nnber ()

required: Co L
caid Direction of the wind.
alibre in mm Toward or "
’ from the) enemy
76 1,000 '
122 300

With wind speeds of -6 to 7 metres per second the expenditurs
rounds is increased by fifty to sixty per cent. For the soreeni
isolated targets (OP, fire points etc., ) for a period of fiftas

Froutal wind . Flanking .LA"f
Calibre in mm Up to 5 m/sec +Sn/secop S - 85 6 - 7
: t sec  m/sec
76 ‘ 120 - 200 50 80 180 :
122 . 40 70 20 30 40 .. 80

With @ snow covering of more than twenty centimetres, the’expedds .
iture of shell in all cases will be increased by Tifty to eighty pere

47.  Firing with illuminating shell. i

Illuminating shell have a timé fuze and are equipped with illumin-
ating segments secured to a parachute. When the shell burstas,. the ség-
wents ignite and slowly descend on the opened paraclute, slowly burning
aud brightly illuminating the area. The burst of the illuninatin:g"‘éﬁqy
in the air should take plece at such a height that the largest ossible
area is brightly illumineted and that the duratiom of illnniﬁé.tgoii}ii’
the greatest possible. If the shell bursts very high, then the ayes : %
1lluminated will be considerable, but the degree of nlmn‘a,&n}mu be
insufficient. If thé shell bursts at & low altitude, then the illupih-.
ation will be sufficiently bright, but the area inconsiderable, and the'
segments will fall to the ground incompietely burned, as & remult qg’*
which the duration of illumination will be curtailed. As shown by "$ria)

the best results are achieved when & 128 mm illunnnatinglho,n@m -8t
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- @ height of four hundred to five hundred metres.  Full illumination o
. <the-expa commences after a period of from three to five seconds follow
g the=burst and cortinues for one minute. The diamter of the circl:
‘illumineted is approximetely one kilometre.

. The best illuminetion of an object is obtained when the shell

- -burets vertically above it with the greatest possible angle of descent

w For this resson, firing should be conductedwith the lowest possible

- chddge compatible with range. Fuze settings that give the best
../ heights are given in the Tables.

S An indication of the best heights of burst is the comppete burning
1% of the segments at the moment of their reaching the ground.

s

-If the segments hit the ground before being completely burned out
‘.(w’hich,._oonaiderably:reduces observation) or burn themselves out at a
conasidérable height (over fifty metres), then the elevetion should be
ltered.in the eppropriate direction by ten divisions.

.‘f tha correction is found to be insufficient, it ig repeated; if

found to be two great, then an intermediate Gorreoction with the
-8ign is introduced.

Teverse
s Contimious illumination of the target is achieved by means of the:
© employment of troop fire with thirty to forty seconds intervais™~"

¢ I£ the illumination of the aree is required for the purpose of
by another treop, them the rounds fired by the troop employing
Alluminating shell are fired on.orders of the commender of the ranging
troop and “timing is synchronized in such e way as to get the shells’
bursting on the target fifteem to twenty seconds after the burst of the
{lluminating shell.

if a particularly bright and contimious illuminetion of en area is

req;ﬁred (for recconnaissence or observation) firing is carried out by

lon_or a trogp. ti,ri.% ng xmpkd fire, one round to a gun with thirty
_g:,_'_ty:,‘sgcqndsojinterva . gam

.

Apgendix
‘Tables of Values of @ ( )

v 15};5&5;'1111 of obtaining an error within the limits of from O to+ .
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